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Particles and Fields — 
Magnetosphere 
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Seismology 
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programs. Culdellnea f or gathering and 
analyzing ieforaarlon on lnecl tut tonal fac- 
cera >■ part of wacar raaourra planning and 
avaluetlos acilvtclaa are praaented. In 
approaching tha aiulyale of currwnt InitLtu- 
tlonal arrangaBante, analyata should pay 
particular attanelon to tl) tha acrora lad 
their etakei in the dacislcn-uk Ing procaaai 
ill thu political and decision-making 
raaourcaa actors have available tc pursue 
their Interests; and (!) the bianua of the 
alcatniiciva declilon-BekLog atruccurea throuRh 
uhieh varloua water ra»?urcu dec la Luna are 
node. Wills Institutional ana l vale can 
pinpoint lnportant barrlera and conatnlnta 
to plan (nplaaentaiion, It ia or moat uao 
wheo It gnu hayond a dascriptlon end 
analyata of currant lnat liut tonal arranyo- 
menta to assess poaalbla atracagloa and 
solution, that can ba applied to tha problems 
ident 1 1 led. ilnatltuclonal analyaia, planning, 
re»:urce aaaaaimanca, dao l aion-oak I ngt. 

Warar Rea our, ba, , Fa pw 3H1B66 


Tec tonophy sics 


Physical Properties of Rocks 
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In C ongress 

NOAA Budget Set 

In laie November, President Ronald Rea- 
gan signed into law the National Oceanic and 
Atmospheric Administration (NOAA) budget, 
which is part of the appropriations bill fur 
the Departments of Commerce, Justice, Suite, 
the Judiciary, and related agencies; al the 
same time, he also signed into law an amend- 
ment attached 10 that bill dial prohibits the 
sale of the weather satellites (Eos, May 17, 
1983, p. 377, and March 22, 1983. p. 113). 
Commercialization of the land remote sens- 
ing satellite system is still being considered, 
however. 

As a result of the conference between the 
House of Representatives and the Senate ap- 
propriations committees, the appropriation 
For NOAA totals $1020.6 million, with a pro- 
gram level of $1073. 1 million. The appropri- 
ation is the money that conics from the Fed- 
eral treasury; the program level represents all 
of llie funds— including trcnsuiy funds, 
transfers, residuals, cur. — actually available 
for the program. Strictly in icinu of dollars, 
the total fiscal 1984 NOAA appropriation is 
almost level with the fiscal 1 983 appropria- 
tion of $1000.9 million. In fiscal 1984. 

NOAA's research core, called Operations, Re- 
search, and Facilities (ORF). receives an ap- 
propriation of $988.2 million, with a program 
level ofSlOH.8 million. 

Table 1 compares the 1983 base, the Rea- 
gan budget proposal, and the final confer- 
ence program levels Tor ORF. The 1983 base, 
which is a conservative estimate nr spending, 
is lower than the actual 1983 expenditures, 
which were being Lulculaied as Em went to 
press. 

The satellite and environmental data and 
information services activity gets the biggest 


dollar increase, much of which goes to main- 
taining various satellite systems. Included in 
the increase for the satellite systems siibatii- 
vity is an additional $20.4 million for the' 
launch of LandsaL D'; President Reagan add- 
ed these funds to his initial budget request. 
Funding for data and information services, 
however, drops to a program level oF $22.8 
million. 

Most of the increase For atmospheric pro- 
grams, which accounts for more than one- 
third of ORF funds, goes to the public warn- 
ing and forecast services subactivily. Within 
this subactivily, $10 million is slated for NLX- 
RAD, the next generation weather radar sys- 
tem to improve severe weather forecasting 
(Eos, June 14, 1983, p. 411). Like the funds 
for the Landsat D’ launch, this $10 million 
was amended to the president's initial re- 
quest. 

In the ocean and coastal programs activity, 
Congress restored funds to the Sea Gram 
program, which President Reagan had pro- 
posed io eliminate. Coastal zone manage- 
ment. which was included in ocean and coast- 
al programs in the Reagan budget request, 
was removed entirely front ORF by Congress 
and established as a separate account. 

The appropriations hill fur Cuimncrce, Jus- 
tice, Stale, the Judiciary, and related agencies 
(H.R. 3222) was signed into law (P.L. ‘JN-ltitij 
on November 28 by President Reagan. The 
bill included a rider, attached an the hill's 
way liiiuugli Congress, that prohibited the 
federal government from spending money to 
solicit bids to carry out the proposed sale of 
the meteorological satellites. When the hill 
reached his desk. Reagan had the uptiun of 
rejecting the budgets fur all uf those agencies 
or signing the bill. He opted to sign. I his 
blocks only the sale of the weather satellites; 
plans to sell the land remote sensing satellite 
system arc still under wav by die Source t val- 
uation board on Civil Space Remote Sens- 
ing . — OTH 


December 

Streamflow 


TABLE 1. NOAA Operations. Reseaidt, ami Facilities Fiscal 1984 Budget. Program Level, in 

Tlinnsiiiitls of Dollars 


Activity 


Ocean and Coastal Programs 
Nonliving marine resources 
Ocean research 
Ocean services 
Sea Gram 

Coastal zone management 
Mapping, charting, & geodesy 

Subtotal 

Marbie Fishery Resource Programs 

Atmospheric Programs 
Public warning & forecast services 
Atmospheric & hydrologic research 
Subtotal 

Satellite 8c Environmental Data & 
Information Services 
Satellite services 
Satellite systems 
Data & information services 
Subtotal 

Program Support 
Total, ORF 



Reagan 

Filial 

19«3 

FY84 

GonlcTviirc 

Base' 

Proposal* 

FYH-1 1 

3.032 

1.761 

3.761 

35.434 

23,452 

39.181 

15,764 

13.237 

15.271 

35,001) 

ft 

36,500 

14,226 

6.056 

7.7IMY* 

45,289 

72,619 

46.089 

148,745 

117,125 

148,508 

146,491 

92,444 

147,318 

272.221 

264.936 

311.100 

49.042 

44,561 

51,856 

321,263 

309,497 

362,956 

66,617 

[06.500 

73.279 
1 17.361 

71,479 

157.761 

25.639 

22,313 

22.783 

198,756 

212,953 

252,023 

115,813 

95,353 

111,678 

931,068 

827,372 

1,014,777 


The high strcumllnws of recent monilis in 
the West cased Himewlmi during December, 
huistrcaiiillows incrc.iseri in murli oT the 
eastern United Stales, setting many record or 
near record high lb ivy* in several stale*, ac- 
cording to the monthly check oil t tali niial wa- 
ter resninccs conditions by the U.S. Geologi- 
cal Survey (USCS). 

USGS hydrologists said that record or near 
record high average streamflow* Tor die 
month were set ni 36 stations in 2*1 stales 
from Georgia tu Alaska. In cm mast to the 
many historic high lluws, reports of low 
sircamflows were i*nlmcd and unusual, with 
most low lluws occurring between the Missis- 
sippi River and (lie Rocky Mountains ami in 
the Pacific Northwest (sec map, courtesy 
USGS). 

Of the 173 key USGS gaging stations sur- 
veyed across the country, 127 (73 f .c) reported 
sircamflows well above average (ill the high- 
est 25 f ,t of record), 33 station* < 1 9'J ) report- 
ed lluws in the nnmiiil range, while only 13 
stations (7*.f ) were in the lowest 2Mr of re- 
cord. 

Relied ing the widespread and e Stic likely 
wet cumliliims nationwide dining Decemlier. 
the cnuihinc-d Mow of the n.ilinti’s lit tee iiiajoi 
rivets— the Mississippi. Si. liiwietiLC, and Cn- 
lunthia— was 3937 billion lileis per day (hid) 
(Still billion gallons pci clav). I>N' ■' abuse the 
loiig-ierin Dcmnlu-i average, and tVp.r great- 
er than the i uiiiliineil flow in Novenihei . 

These three major rivet*, pi ovule a useful 
check oil the nation's wain re*oiiue* because 
they drain itmte limn hall >■! the coterminous 
United States. 

Groundvvairt levels at loss die iialimi tend- 
ed to In- liighci in Dec i-mhei , laigvlv in te- 
spunse to aliiive-imi iu.il precipitation. Well* 
leached ivond high level* lm Un umber in 
New Yoik. Gmi net tic in, .M.nvluild. Maine, 
ami Nevada, hulic.iling the variability in the 
response of gitiiiiidvs.ilei levels m local condi- 
tions, single mils in Mail ie and Nevada also 
set leicml low lei els lor the litoiilli. 

Individual Mows < >1 the su-inlled “Big Five" 
rivers lot DucemU't were .is Ml.iviv the Mis- 
sissippi Rive i at Vn kduirg. Mis*.. 2882 bid. 

] 117* i above average ,ii h I 137'.' more dian 
the How in November: the St. 1 avvretne Riv- 
er near Mu$m-ii.i. N. Y., 777 bid. :i decline ol 
2 r t from November, but 11*7 .ilnive die 
im >ti ilily average: the Columbia River at 1 lie 
Dalles, Ok*.. 277 hid. a decline cifJN'i In nil 
November, but 9 '7 above tile loitg-tetm De- 
ccmbci average: the Ohio River .it Lmiiiville. 
Ky.. 332 bid. or 4W7 mure* than the long- 
term inuiiililc average, and an increase in 
mean Mow of 77'..' from the previous mouth: 
and the Missouri River at Hermann, Mo.. 2-1 f> 
bid, IU7S above die usual December read- 
ings, but down l!tt from the N'cjvenibct 

now. 

STAEAITLO-.V OUR-'-V, DECEMBER 


Source: NOAA. Numbers may not total because of rounding. hiaher 

jThe 1983 base is an estimate of 1983 spending. Actual expenditures are higher. 

4=fl« S ' ™ b gSoi“i ddibcralions (*e £«. Mtoj 3,1983. P ^ <”*£2 m 

completed October 31 and final approval was granted on November I . PP P 
(H R. 3222) was signed into law (P.L. 98-166) on November 28. and 

Although the Reagan proposal includes Coastal Zone Manage 
Coastal Programs. Congress moved it into a separate account outside or ORF. IW 
conference ORF total does not include CZM- 
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Coastal Mining 

The Exclusive Economic Zone (EEZ) de- 
clared by Presidem Reagan in March 1983 
has met with a mixed response from those 
who would benefit from a guaranteed, 200- 
nauiical-milc (370-km) protected underwater 
mining zone off the coasts of the United 
“■aies and its possessions. On the one hand, 

. U-S. Department of the Interior is look- 
!t1 § ahead and has been very successful in 
^guarding important natural resources 
hat will be needed in the coming decades. 

Jr n [ J le other hand, the mining industry is 
taced with a depressed metals and mining 
roarket. 

A report of the Exclusive Economic Zone 
jymposium held in November 1983 by the U. 
' ^logical Survey, the Mineral Manage- 
ment Service, and the Bureau of Mines de- 
^nbed the mixed response as: ”... The De- 
partment of Interior . , . raring to go into • 
promotion oF deep-seal mining but industrial 
nsonia being very pessimistic about the •_ 
Program, at least for the next 30 or so years.” 
IMS) 1 ™* ^ En P ,ue,iu S Neu ' s > February 5, 

The circumstances are not too different 
rotn ■hose surrounding U.S, -sponsored 
cean margin drilling programs. The goverti- 


ratn. would like W sp™i ‘h' r ^“ i " d f° rl 
now to lay the groundwotk for future dec 
ades. The petroleum industry sees at least 1 
or q decades of relatively cheap coni mental 
petroleum sources being avadaWc and would 
(ike to delay the huge costs of continental 

Konomfc mineral 

clieapei in the » |on qvHlual ion. 

sues in the develop™ i t fo e lora , ion 
deposits, but costly researeji K for , 

in Ivigh-riik ^esist^^g^Pf ^ 
U.S. mining companies bew' . 
nomic realtues of wor m . StaIcS i n i. 


foT the Law of the Sea exploimtinn were for 
the most pan manganese nodules. The min- 
ing or nodules is yet to he realized on a sig- 
nificant scale, and it may l»e some lime before 
they can he dredged from the ocean Hour 
economically. The mure recent discovery of 
polymetallic sulfides associated with undervv a- 
Ler hut springs has resulted in heightened ef- 
forts to protect National resources, and tu ex- 
tend potential mining zones. Whatever U.S. 
government plans may call for. however, ores 
requiring expensive mining procedures will 
not be competitive for the present. It i* much 
more economical to import ores, inctnls. tind 
indeed, finished products in the current mar- 
ket. The metals market in the United Stales is 
characterized, ai least in the short term, by 
overcapacity. 

Aside from metals, phosphorite deposits lo- 
cated within the F.EZ may turn out to be the 
first exploited. A large percentage «r mineral 
phosphates arc used to make fertilizers, and 
unlike metals futures, die world demand for 
phosphates is expected to Increase by 10% or 
more by the end of this century. Thus, there 
is n good chance that phosphate mining will 
mote offshore by the end of the century. The 
Untied States, within the new zones, now lias 
control of sizable deposits .— PAID 


Geophysicists 

Jeffrey Aft, a student al die University of 
Miami’s Kosenstirl Scltonl nr Marine and At- 
mospheric. St ie ikc, recently was awarded the 
Knc/y Fellowship, given in a doctoral student 
at the school ivhu has displayed “exemplary 
scholastic ami research ability.” Hi* ditscra- 
t ion focuses on the mechanisms of submarine 
liy dm thermal systems and on the role that 
hydrothermal alteration of the oceanic crust 
pjays in regulating seawater composition. 

Kimberlee Mithell, a student ii) marine geol- 
ogy and gcophvsics at the Kusenstiel School, 
has been awarded the 1983 Dean's Prize for 
die year’s nustaiuling master's diesis. Her the- 
sis ■* entitled ‘'Acriiiniihiiton of Opaline Silica 
in Deep Sea Sediments from the Mid -Creta- 
ceous to the Miocene: a l'.ilcnc ire illation Indi- 
cator.” 

Also at llie Rnsensik'l ScIhhjI. Alina Stmant- 
Fraelich has been up]Miiu(ccl u mcmlici of the 
faculty. Next spring she will miiimiic her 
studies of mral reef i-uergciits and nutrient 
civil auric s .it the Hydroluh in the U.S. Virgin 
Islands. 

Peter Angus-Lcppmt, lte.nl of the sthonl of 
surveying ;il the Uiiiveisity of New Smith 
Wales in Sydney, AiisIimIl.i, has been awareled 
a sc nu 1 1 M-icntisi gnuil by llie U.S. Natinii.il 
Acadetm ol Sunues' National Kesi-anh 
Cuniicil. I Ire* gianL will t-uafile liiin to under- 
take geodesv icse.iH It with the l' S. National 
Gemini i* Snivel Augiis-L<'p|Mii also was le- 
i filth eleiied picsiilcnt ol i lie- Intel n, ilimi.il 
Assik iaiion of (ic'inlcsv tm I9>t3-I9H7. 

Aatun L. fmfrrftiltru is the new .issutiate 
• liiel siieiilist id the l*ol.n Vimue Hi vision. 
Uivisioii nl hJ.ii 1'iogi .mis. in die Naii<inal 
Siieiue rmnnlaiiim. 
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Among 
Geomagnetic 
Reversals, 
Seafloor 
Spreading Rate, 
Paleoclimate, and 
Black Shales 

fair li f un? 


Iltr Mi's* i/fiit-C liiiKiiiri ut inrr> 
"■'J* 1,1 '“dM magm-fl. Iic-I.l ,<n<t 111 Jicri- 
» Mi ill •uifixi.i in (In- >NtM„ luiiiii 

•* i*nt.iil.ili|r iMircl.«mii (Figure- I); pc- 
riml» ..I hi.* k-sh.ilo th-jiuiui-Jii f, music 
t idii i ..mir •lining [viigihi pen™ Is with- 
,, t ,, Hi.tgiii-iii. rt-ii-isih (■(piirr -1 pt-Mudi). 
■itremMs i«t |iuliliMiLil w«»rl indicates ,i re- 
inoti* i"iiiU' I ■■■!! In Hit t'n ijiiirt periutliniifl 
,in !”" 1 ru " u .111*1 siiuip Mi Hi lor nr Magnetic 
4UH’I peJl'iih I'.iim.lf with |j,t 
sprcMcling liming 1 1 u se perinils. himsHiK 
i|MT l uliiig h'IjJi.i i liipl.ti c se-u water mil n 
ir ' ' Jl dn In i. tlim ili-i revising car ill's jIIk-i In 
.mil. .muni; gM.j| warming. IVn trie r.t lure 

Kuilieim. .iu>l thus ilt-mirv gradient i. frum 

l M , *" decrease in surhtee waters, 

rfii'l >>■«■ deep iHiMii t uriuiK m| owRi-iiaicii 
poi.ir Lam. (Kvgt-n minimum zones 

mtcristh anil widen: an>i\u. iijikIiiimux 
thrmighi mi entire Iudui l1rc inilk.iicil L> 

, . “ ‘It piiitetl m i I k- ,i ce ., 1W . These 

rdjiM.n. thus - u thai the earths interior 
pn^cne- .nt.f in i linijtc arc related and ihrir 
i'aiin married h> t»nli magnetic polarity and 
aii-tn fitin i|iri.n..!i.gici of ihe earth. A test 
of (he nifwJel f..r the Kric/nir fa proposed and 
vome iniplrruti.im fur mineral resources nnt- 

(|.. SL », „ ulei | dn empirifal 
Imk. based on In.iIi the Jurassic and Creta- 
ceous quiet ante*. between fait seafloor 
spreading and M.iMe magnetic polarity. rhev 
lURgritcil that erupting heat pinnies couple 

Thl^V 'V'T r “ ,rr an,! iuwer mande 

amf in ' ,*? nh,i kl . Uct,, ‘ ,tM K nc *ir polar ir> 

f'*' ! 1 P fra,l,, « fJ,e •* '<*»' M icicral spread- 
mgceiifen digurc |) 1 

Tlie link U-ihctn fan spreading and tuns. 

luVJl 'tt, r " C ,M -'Muheil \Uayx a „d P„man. 

;;! u ««'«aied ocean ic crust 

II n" m d hiiw immi <.f time 

rcgardlm of spreading r.ile. fait- iprca, line 
ccnifi* li ne .* brrod cron wciinn ! Figure 2) 

tlZlr !!n,!“ 'l ,rt ‘ ,,3,l, *« I rj, r '»*•»' dhplaces 

vrauater ..nti. tmumemal ihrlie, and in In 

Krli high ica 

kieli nlMcced in on lla ,„ n s 

^ l VFrj 4 ' h *P mMla * lila " " ,lrl 

. 

: 7 ,,,r *'br Hit has ahuulHNl. f |„w. 

, • ! mil aiiimi during times u| |4«t 

■diur r ^ i,ni ^ |,ave u >"K 

mnt ” rtHl JiwmWjgcs am ; oxvmcii- 

3 ^^ ' ' atm ,h «" ,r h fnr «*A) 

ssSaSaiassa 

d«.n, l Io rW ' C ,hc *“^«^»emperaiure era- 

?53lT.lTwf Wet, T or observed 
S/rinr from these time periods. Le 

^temprtMure iotrease near 

|pe«tei dun that new she equator. These 


gradients arc lower during warm jjerinds he- 
came polar ire caps widi high alhedns letrcat 
and Ivtaiiie [mleward Ir.uiipori or the latent 
liCHtrd evaporated water increases [Afuwifa 
and Welhnatd. IIWI; Kellugg. I97‘J| 

A link lietween low tempera t m e gradients 
arid utLMii siagiiatimi was [iniposcd {Srhlmiger 
and Jenkyn, l{J7fi; Pitcher and Arthur, 1 077 j 
partly hecause of coincident timing of wide- 
spread I il.uk- shale dcjiusiliuii (anoxic evcnis) 
and |ierir.id.s of cipiable climate. Compare the 
situation today with that in ihc Cretaceous; 
iixUy's high tempera in re gradients (and 
seine generation of saline waters by incongru- 
ent freeving) cause high density gradients in 
seawater and drive vigorous Ijoimni currents 
from the poles. These current; unlay prevent 
significant ocean stratification; ocean- wide 
atiuesnf strung nxygcn-inniiiui form only 
where fioituni currents are weak e.g., the 
north Pacific [Demtwwn and Moore, 1980]. In 
the Jurassic and Cretaceous, low temperature 
gradients must have resulted in weaker hot- 
lum currents (though probably not in weaker 
surface ami atmospheric circulation [Hanon 
and Wash iiigitm, 1982]). lltilioin waters may 
have Iren generated in sub-inipical evapora- 
tive basins [Thimtehi and Berger. 1979]. 

.Strung nxvgeii-iiiininiuin zones became widc- 
spicjil. lnierscLiions of oxygen- mi iiimum 
zones with nce.ui IliKirs are the sites of hlatk 
shales |ienciralcd in Deep Sea Drilling Project 
holes and seel inns now on land (Kig- 
ure 2); Imallv, black shales formed in silled 
liasms also \i hit Hi nil mil Unger, 1979]. The 
limirig id lilac k-iliale de[ioii(iuii is shown as 
anoxic periiKls mi figure I. 

Periods uf widesorad anoxia are ol eco- 
tioiriic import, nnc ncrause the organic pre- 
mrsois of petroleum were preserved in sedi- 
ments l.lf/Ain and SrklHHger. 1979]. Tlicse pc- 
ri««fs also saw foi illation or preservation or 
sonic metal ilepniiis {('mi nun and font, 1983; 
Four flat., 1983], tine to lining solubility 
contrasts between anoxic ami oxygenated wa- 
ter. I'or example, massive polymetallic, sul- 
fides that luimrd mi mean lion is dining an- 
oxic pciiitiii have probalil) been .selectively 
preserved (figure 2l. 

tidier authors have ussciiihfcd some of the 
s.mic links to fenm oilier uiudels [e.g.. Keith, 
lyH'i]. 1 he nn h I ds mi >si similar tu die unc in 
! “M“ |,cr » 1 1 ON ] I and Sheridan 

| 

(•Clielii .illy related events slinnld be simi- 
larlv s|Mied in time, and this s]iacing lias not 
liccii shown >ei arn.»s the spin mill of'link- 
.'Xcs proposed here. Mesozoic changes of 
spie.iiiuig rate are presently ilociiiiicntcd 
uim over time periods id aixiui 10-30 m.y., 
whereas anoxic pcriuils and their associated 
sea ksel lluttiialions (third-or.ler noctuaiicns 
of l,ir I tlal [19771) I occupy 3-10 m.y. (Figure 
I)- (.iirreml) available spreading-rate his- 
times fur the Mesozoic are very crude, how- 
ever. In order iu jee whether hidden changes 

Zr^tiS rJle |,la,,sihl > resi,,[ in « h - 

served 3-10 m.v. lluciuaiio„ Sl I calculaletl 
backward to tleterinme a spreading-nue in- 
creare which could result in a sea level rise of 
,l n . 3 m >- Pn-’wm total length of ridges 
(38., o0 km), cylindrical ocean basins, and 8 
P™ scnI . ar ™ f, [ «eans and of land areas 0- 
im m ,n elevation were assumed. The in- 

rate for alt ridges, or about I2-70S ofob- 
sened average spreading rates for ridges list- 
ed bv Hay and Pa mnn [I973J for (he Creia- 

Ms?ihlT a ^ t ; C r. qU f t lni ' nal - This ra « e «em S 

rare m£h, - d a h T f0re chanRes in fading 
rate mrght indeed cause 3-10 m.v. sea-level 

luctuaunns The question of regression «te 
was noi addressed. Sehhniger et n/. [ 1 98 1] re- 
cord m id plate seafloor vnlcanism and raised 

Sf^i* frum * l,c Cretaceous; these factors 
and ridge prnliferaiinn) arc probably related 
e ° s r,r 1,ll « rdlc fhanges. and potentially 
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Lanon and Pitman [1972]; and Sheridan S al H989n Hw? ^ ? preacl,n ? ( . sim P llHed rrom 
leotemperatures from the nnnh Parifi rn ‘ i ox yg e " isolope-denvcd bottom pa- 

chninofogieslnas^l^" , - 9751 ’ ^ P*?* of al1 lhc 

tailed correlation is sfill a problem ’’ m,mm,zes ^emaiic afTsets. but de- 


Folar areas 



Slow spreading 


r «e .needed ,n pr^ce 
VV. I, cincnteil DSDl* cores, testing or this 
hvputhcsis try resolving the scinience nf 

V lh,n V n .R ,e Cl,res should lw possible. 
?. , " >X1C . ,H, l , I l,,m c,,l,fliliu|,s should not 
in, ' rvn '' 

^r^rSLrssg, 11 

unnx! l ‘iI K lH r rrMl ,,Lrl<Kl ' llf widespread 
fnlJr 1 ’ h K . Cn pr, . ,[><WC ‘ J r,,n,, e i’aleozoic. 
! rom Mack shale sections un land alone be- 
c.iuse no intact (h-c.hi flinir remains fc u It*, 
gfll, lUHClji these sections should not emuain 

«;r R rc ' ,cr ' u ' 111 1,11 ,sc IHwdmu Showing 
carlh ii- isotope records ul oiieu-occaii anoxia. 
Numeri.iis other lest; of the model would 

IS.dT.™' fait " r another; if 

Ilts J^I . pOS '- ,VC ' of ,hew le « 5 could 

devekip into mmend.expUiration techniques 
(for example, a link between magnetic polari- 
ty and some sedimentary minerals]. 

‘.‘“"J " f ' hc hnkages proposed here are 
EreS^IsI S” p - ll, ® or mc,,,n pl«e work, so er- 

rore m my rfcpKnon are | ikc[v Nevertheless. 

ihe accord with observed features of earth *• 

aiS rh aCr °V , ? ie efl,iic 5 P««nim of linkages 
and the stmtlaniy or the “simnl.** 

nugnetic reverses and^dxlc pei^^ai^:^ 
SX°r *il hal ^ former the li£ 
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j£fcVei, cokM^;li -^ra<r^n t n c^i e and Ixk^eaHceh^ reVerSa,S, f° W a P readin 8- low 
(fcKtoa) suite or magnetic quiet, fust spreading S T Slale ? f Fischer (1981]) and 
and djsaerobic oceans (greenhouse slate). Degre/of n! v ^ Ve ^ Wa , rm . low -gradient climate 
plmg; oxygen minimum zone; would intersect ante yg n de P le,,on proportional to nip* 
m the deeper Pacific. ° Uia inlersect oni Y seamounts, plateaus, and basin margin 
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gle, and the Australian desert that previ- 
ous crews had seen only at night. (Photo 
courtesy of NASA.) 
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Meetings 

Water in Silicate Melts 

Water i, one of Ihc more imporlcol vola.ile 

specie, io magmas, bolh “ t i ab “ f n a 

dance and its influence on the properties or a 
eiven magma. Many workers in ihe geological 
SnceTtave measured, modeled, and spec..- 
fated On the interaction of wnter ^wtd r slhcnto 
melut as d function or pressure. At Uie 
time glass and materials scientists have c ol- 
ieTied a considerable body of data on Je cf- 
ka of water on die, properties of iKjdd and 
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the geological perspective of water solubility 
in magmas. J. Eichelbcrger and H. Wcstrich 
discussed the observed water content and dis- 
tribution in olisitliHii flows, where the average 
observed water content reflects the solubility 
of water in rhyolite liquid at near I atmo- 
sphere pressure. They considered the clfeci 
or degassing on water riiMiihutitin within ob- 
served flows, ami nn the water content nf 
ejected material during explosive eruption. J. 
Clemens reviewed measured and estimated 
contents of water Inr a variety nf andesitic to 
granitic rocks. He 6 nurd melt- water contents 
between 0.7 ami 7 wt % water depending on 
the sample and source conditions (but with a 
general average value near 3 wl ft), and he 
discussed die relative merits of methods for 
estimating water content. J. P. Gout iirc-s and 
G. Urbain presented a survey of solubility re- 
sults obtained by glass and mate rials scientists 
for silicate glasses and liquids near 1 atmo- 
sphere. These water solubilities generally fall 
around 0.05-0.2 wl ft, with sonic possible 
systematic* as a function of comjjosilion. Dis- 
crepancies lietween different data sets, how- 
ever, preclude any detailed correlations at 
present. 

P. McMillan and J. Holloway summarized 
some water solubility measurements on syn- 
thetic and natural silicate melts at high pres- 
sures. Again, some systematic behavior with 
composition was noted, but Ihc present data 
base is tuu limited to explore this fully. F.. 
Stnlpcr. L. Silver, and K. Aincs summarized 
their recent infrared spectroscopic work on 
the special ion of water in hydrous silicate 
gfasses and presented the results ol new stud- 
ies .it high temperature. They luiuul that 
hull] hydroxyl and inoleutlar water species 
coexist to at least fiatFC, supporting lluir dis- 
solution mu'IcL lor will ci in molten sil kales. 

The next two papers toiicei netl modeling 
of tlicriiiiHlyiiaiiiii. i clarions iur hydrous 
melts. D. t'.ggler considered the dissolution 
reaction ol water in d topside melt, and dis- 
cussed tk'iiriiin. Hemi.ui analogue la = xft. 
and non- 1 lent imi expressions for its nciiviiy- 
ct imposition relations. A. Boettcher presented 
experimentally iletct mined melting curves in 
the systems N.iAlSiilln-IM and Sit 
H.O CO'. ilecninpiiied and contrasted mix- 
ing relations in ihe fluids atld silicate liquids 
fnr iliese iwo systems. Ihese data suggested 
dial GO.- is soluble ill .SiO^ liquiib al high 
pressm ci (gi eater llum nr equal to l r > khar) 
and liigh wjler contents. Discussion which 
followed this genet al topic emphasized dial 
useful diet iiiudvi taiuk desci i]>iions fen such 
hydrous sssieim need not he simply cot retai- 
l'd with si run ura I changes in die melt. 

Four papers examined ihc di I fusion uf wa- 
ter in hydrous glasses and melts and die ef- 
fect of watt i on dilhisiun of t*iliei species. M. 
Tnniozaw.i (ie&cribed die inr porta nee ol water 
in the glass sciences and then presented die 
results of several studies uT water dilTusion in 
silicate glasses. One interesting result was the 
large observed dependency of the diffusion 
coefficient on the stress regime in nwiliydros- 
taiic experiments at relatively low- pressure 
and temperature. 

Two papers by K. Lapham and J. Karsten 
reviewed water diffusion studies in silicate 
melis and glasses and presented same results 
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of their recent studies on diffusion uf water 
in obsidian. Observed variations in the diffu- 
sion coefficient with temperature ami compo- 
sition were summarized and current models 
fnr the "water" dilTusion median isin were 
discussed. Lapham noted no pressure depen- 
dence of the diffusion coefficient in her ob- 
sidian si i Lily, in contrast to that observed by 
M. Toniozawa. This diffc-retice may he partly 
due to the higher pressures and temperatures 
involved in the obsidian unis and perhaps 
the hydrostatic nature ni these latter experi- 
ments. 

T. M. Harrimii and E. Ik Watson discussed 
die effect of water content oil the diffusion of 
zirtuniiini in grannie melts. They found a 
large increase in difTusivity ami solubility at 
higher water coirieiiis ami discussed the ef- 
fect ol this on /iron dissolution kinetics iu hy- 
drous giunilir magmas. 

The afternoon poster session included a 
iiuiubei of preseniaiioits iliiectlv related to 
die liisiussions in the morning- 

From in I urn in I discussions hetuie. during, 
nud after the meeting, we feel that the bil- 
lowing general unit lusions may lie duwrt. 

First, (here are reLuivelv few published esti- 
mates fur water tent tents of primary igneous 
magmas, and iiioie solubility data ;ue neces- 
sary lor sviulrelii: and n.ilural compositions at 
both high and low- pressures. I .ike wise, diffu- 
sion il.ua as a hinctioli uf piessure. letnpera- 
lure, and (oiii|iosiiiou are want, hvitlemlv 
mure exi'ermienls ate needed. Second, etn- 
pitic.il mm lei in g ol titer iiukIi n.irnit and di- 
nutnii propel ties is a useful .Hid nete.wari 
field, especi.tllv tm those it tie teste* I mainly in 
calculation ol the effect ol warn mi hulk 
proper lies. At the same tune, inei ballistic 
studies at the itiolec uhir level will lead to a 
lieltei m tiler sl.iiu ling M watei -melt iiilvim • 

In ms at the murosiopK level. More spec in i- 
scopic studies ate iieedeil on hydums glasses, 
and »‘«pei i.ills ><ti hvdrons mi'h- it pressure 
and temper,' line. We led that both empniial 
modeling and struciiiui! sunJies are w«irth- 
while ami slum Id he pursued with as ["itch 
interplay between the iwo appi uadics as |>os- 
sible. 

This meeting upon um prepared by Paul Mc- 
Millan. who is with the Department of Chetntdry, 
Arizona State University, Taupe. AZ 85287 and 
Edward Siolper. who is with the Division of Geo- 
logical ami Planetary Sciences, California Institute 
of Technology. Pasadena. C.l 91109. 
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Geophysics in the Affairs 
of Man: A Personalized 
History of Exploration 
Geophysics and its Allied 
Sciences of Seismology 
and Oceanography 

(;. <: Hales. I. F. Unkrll, .mil K B. Rite. 
PcniMgon. OxtuT'l, s\ f -MI'J |i|i„ l‘IH2. $*”». 
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tiirim nl vorii-i,i| iircils limn misty iH-giti- 
ni»K» «*• ii'»w. wiili i.'iii]i|msk mii rlie " gulden 
aRC." ill* - 1 .nil \*V1U\ ilimtigli i lie lihiOY 
I lie fdif.ivr ".ipplieil |'i > iin!iy>if s" is vioflui 
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laiiik ifi-i< iUiI min li uf tlujr lic.ilniriii inex- 
plur.iiir ni >jt'n[iEii%ii v .is is ■i[j|!in[i?i I iie in view 
<>t ihr l.ilRcimiiiiiitiiit'iii nl liiiiii.in .uni li- 
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parallel i;i nwili nl L-aiilii[[iake scisinnlngy and 
nrejin>gr.i|iliv in die I yell's is presented in 
terms nl (lie leadei s ulm emerged and the in- 
siitiiiiuits tlidi nurmied the efforts. 

Tin* timrmmis impit of World War II on 
If rhnii al and llieiii'elkal developments im- 
portant to geophysics follows. The progress 
111 all areas in ilie postwar period is highlight- 
ed hy the story of I'rojixt Veltt- Uniform, the 
search I nr iir'IIkhIs to muni tor nuclei ({round 
nuclear tests that jerked seismology into the 
modern era within n few years, Ijcgirming in 
Itf’iy. The ruin ituiat ion nl this effort to die 
present is .1 ilieme through die rest of ihe 
book. Progress and ihe new leadership dial 
emerged in die |'J7H's and 1980’s are not 
treated in uiiy detail. The commercial aspects 
uf exploration geophysics, a liig business in- 
deed. ate also explored in a personalized way 
through the stories of a niiiiihcr of the com- 
piinics. large and small. 

The talc rambles n hit along the way and 
the authors get immersed in great detail in 
]djL-cs wliL-re iliev are talking ahum topics 
with which they have liecn closely associated. 
As a reader who cannot ignore a footnote, I 
fmnid the Him ol die text interrupted enmin- 
luiusly hy the need to drop to die hmtmii or 
die |»agr fur the ancillary information of- 
fered. 1 uas.imnsrd hy the peiicliiint for mili- 
tary titles iisrd ihioiiglniiii (Rear Admiral 
IJnvd lU-rkiiL'T, USNR; l.ieiiicnani "Jimmy" 

(Liner. I ISN f Relit edl). 

I liked veu ninth die |»c-rsi ma| cvaliiaiiom 
l»> .1 iiiiinher u| well- known gcnphysiiisls ol 
their own .iiliim-mruis and expei ieiices. I he 
Ixiok doses with this s« lion, whit li should 
help n mind luday's sintk-nts diat the ad- 
laiu fluent ol uiuiie. iiiduding iiiimiplis 
and hliuidris. results trriiii the e irons of peo- 
ple vm mud, hke tlicinsL'Ivcs- 

I lie iimliors have smile strong prejudices 
that (nine ilirnngli ilearh in pl.u c-s. They 
diin'i like “ein iioiiiueiilalisls 1 ' and they lake a 
dim view „ 1 .1 variety nl nalioiial sociai pro- 
giarn> ol die rneni past, iiiduding allirma- 
tj' 1 ' mi"H in iiss.irious I,, mis. I think that 
tin- kind nl s.ik.isi it .issauh u n (| IL - environ- 

in du- iirsl p.m >i| diap- 

tcr 7 lias an cllei I similar to dial n| jauics 
'yait: I he true lieliewis perteive die need in 
(irile the wagons more ckwly and dig in 
drepcr. I he .imlinrs do meiitiun some nl die 

unis landing iiiinnrily-gronp 

men il Ris who have been leaders in the lields 
unrred. Inn the fail l villains that the iiiim- 
117 I"' 1 'pie is im small. I think that 

as a luiu.rv ol applied geophysics, die Inok 
""iil'l been heller without these elc- 
imiils. hut licie my own prejudices arc show- 
nigc leads. 


The book is a useful source of background 
on people and cvciils that stimulated die 
growth of impurimu parts of ihe geophysical 
sciences. It is especially important because il 
reminds us of the long-term effects on whole 
areas of human endeavor of isolated and ap- 
parently unrelated events. 

Curl Kissliiigfr is with Ihe Cooperative Institute 
for Researth iu the Environmental Sciences at the 
University of Colorado, Boulder, CO 80309. 
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Unwin, Boston, xvi + 169 pp., 1983. $25. 
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The 1 hnnderstorm in Human Affairs, E. Kessler 
(Ed.), University of Oklahoma Press, Nor- 
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Topics in Ocean Physics, Proceedings of the In- 
te ! !l a, ! 0,,al School of Physics “Enrico Fer- 
mi, Course 80. Italian Physical Society. A. 
R. Osborne and P. M. Rizzoli (Eds.), North- 
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Jhiiam 4 mt r 5 ir r, mct l: Wl ‘ r ,h '’ of onc h'ti-iinic 
asimani and a number ol specialized lechnician*- 

lltiw rsSt/fe ,n, r fa r- bo ' h ° n ,and 

1 ^ Jnnc Faf,lll V and scientific project 

JSE andlS 1 ° ,,L ,h ‘P l,oard r««rch P pri 

r “ "» car ° 

. .■)PP rD *' r ? a, riv 240 days at sea are to be shared 
hiih ilie assisiani. Qualificaiions include experience 
an?a'lii^i ,Cn ' CI 4* ul1 cl “tronics and lomputei-s. 
SdaJ ^ nTJ. 6 !"?’ S»bn u$25 1 U00/«ar plus 

Ship Operations Office 
(.■•■liege uf Oceaiiijgraphv 
Oregon Siam Universitv 
C orvallis, OR 97331. ' 

fo,.d^’, n S ' alB a » Alllrmniive Aciium 

UorlYnPi^ Ari “ na/Pa stdocroral Rcaeareh Poai- 

immm 

!> hnpt «;■' rS “ V ,,f Aria,n “ [s Equal Opponuni- 
Fimlly Poaltloni/SUNY Stony Brook. Th- n 


Oecanography/PSU. Assblam P.ofcw.r iu Ma- 
,, ,,IMrv . or IhoBcnclieinisiry, Cl, cn1J1.1l Scd- 
mcnt.dogy nr Aimnspl.cri,- neochciiiisuv. Applira- 
1 «ms invited fur ixmhioh stal l ing wiih 198-1-85 ii«- 


u«ins invited fur (xisiiion starling wiili 198- 1 -85 a«- 
demic year. Umiaci by I Marcli 1U8-J: Chcmicnl 
Occ.iiiiigr,i|ihy -Sea rib (amuiduvc, Dciiai imcni uf 
S,ale u,, I vcrsi |)'* TMIalias- 
s«, hL 3^3il(j, Tek'iihunc: <J(H -6-1-1 -ti7l>. r >. 
ne .ire >111 equal ti|i|xiniliiiiy cmplnycr. 

C T^U! r s; Pr0graranl l n 8 Bnd Rewarch Support, 
iicieiice Syjicms and Applications, Inc. (SSAI) is 

?moll^ res|,0 ! 1 r ,b B n PP ,ltal “'» oriemed Scientists/ 
i^H g h=Ui mCrs/En8l,R,e, ' s ,D provide systems software 
K^n5Snj£i.W orl scnRTS - Applicants must 
rienriPb( M ‘^ Pb -r " c 8 recIs) amt I demonsiralcd expe- 
I ,, n, Programming (FORTRAN) and 

1^" , w «n l a K c scn k numerical simula- 

Va 5, ^L"“ ,l, . rram ^ I ™J ai,d *ujiermini (Digital 
mPiVn^°n, ,pil iw rs 'iT hesc Potions are located in 
™P*" 'Vasbington. D.C. area. The projects 
involve satellite renioie sensing, meteorology. 
™ ,ro " m en«al/moniLormg and researth 
Ssn*TrF h r * ,t '" ces and I?™ Physics. The posi- 
hom junior programmer, senior analyst/ 
E"' 111 " 10 sc P‘ or research scienisuts). SSAf 
^ n “ de "«f work environment, 

Knd i and pr ?? de ? competitive saUries. 
aend >nur resume with salary history and refer- 

TONS : „ s V. CT “^ aJ?OA?PlTca. 

SEk. mb K Grrenb "‘ Ro “ d ’ Sui,e wo - 

Unj, F „ll). of Colorado-Boulder — Tenure Tr.ck 

SS TO - Ph TO*- Thc ^occcssful applicant 

MToL h l,-.rl [ « h D -i degree a,ld should DOMSS a 
dynamic !? B«ophy«cal fluiddynamics or . , 

P™ r «ably in model inglarge- 1 
Pj anclar >- circulations. The 
Z ^ nl lhe as,is ‘ Bnl professor level 

S a ^ h JiM l5 UOd i lC P rofc »ur level is not ruled 

reseoreh w f ,1 “ ultl , 1 ? aVf ’ a BHong commitment to. 
Sl iT hl|1|! al ,h *- graduate and linden . 
rafchi ?; °PPortunity will exlsi for a for- , 
ic an(?W,r- Pi. ^ 1 Laboratory for Atmosphei'- 
of CSh., h, 1 - w |? ic ,h h« ongoing programs 
Toancd^ Wns °f P lanc,ar y atmospheres. 
na n, M ? P r,RL" 5C ” nd a Cuniciiluin vita an d the , . 
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Geophysics/Orcgon State University. Applica- 
tions are invited tor a 12-inomh. tenure track posi- 
tion for an Assismm or Associate Fiufcssor uf Gcn- 
physics in die College of Oceanography to comple- 
ment thc present eight member Geophysics faculty. 
The applicant must liavc a l’h.D. or equivalent, a 
demonstrated ability to conduct independent re- 
search in theoretical or observational geophysics. 
an J to obtain research funding. Applicants will be 
considered in most areas of solid earth geophysics. 
Duties include Lent lung graduate courses in geo- 
physics, supervising graduate students, and develop- 
ing a program of gram-funded research. Imcrencd 
candidates should submit :i resume, names or ihrce 
references, and a brief siaiemcm uf research plans 
bv March 1. 1984. lo: G. Ross Heath, Dean, College 
of Oceanography, Oregon Slate University. Corval- 
lis. Oregon 97331. 

Oregon State University, an amnnauve action/ 
caual upiwrumiiy employer, complies with seciion 
540 of ihe Rcliabilii.ttioti Aci of 1973. 

University of Arkanaas/Tcnure-Track Position— 
Structural Geology. A p plica I ions are invited for a 
lenurt-track posiuim ill slrucimal geology /let ion its. 
beginning August, 1984. The l*h.D. is required. 
Candidates who will strengthen our anticipaied 
Ph.D. program with rcscai-ch interests in ficld-iri- 
ented sluuies of rock defurmation. rock fabrics (or 
meumorphisnu. or the tectonics or aciive margins 
which would complement growing programs in geo- 
physics, sedimentation, and penology arc encour- 
aged to applv. Thc successful applicant will direct 
graduate research and mainiain this program with 
outside funding as well as (each undergraduate and 
graduate courses in structural geology and tectonics, 
an occasional course in introductory geology, and 
provide some support for the Montana field camp. 
Rank and salary arc open, depending uuun experi- 
ence and qualifications. Applicants should siibnm a 
resume and statement of teaching and research in- 
rercsts directly and arrange lo have at least 3 letters 
of recommendation scut to Robert C. Morris, De- 
partment of Ceulogy. University of Arkansas. Fay- 
etteville. AR 72701. Phone 501-575-3355, Deadline 
for all male rial is March S 1 , 1 984. 

University of Arkansas is an cqiial-oppnnuniiy/ar- 
firmalive action employer. 

Seismologist/ University of Lecds(UK). The De- 
partment of Earth Sciences is seeking a Posi doctoral 
Research Fellow for a two-year period starting April 
1984 lo help in ihe continuing studv of the seismic- 
iw and structure of the Cameroon Volcanic Line. 
The successful candidate will be in charge of thc in- 
siaJLaiion and mainienancc of n telemetered network 
(seven stations) and uuining Cameroon scicmuts. 
and will complete die gravily survey ol ilie volcanic 
province, The proiecl is in hill colluliur;iUi>n miiIi 
1R0M (Cameroon). Applicants should have a Ph.D. 
in Geophysics, preferably Seismology, and should 
send llicir curriculum viuc and three leuersof rcl- 
erence lo: Profcsyn Bridcn. Umversilv uf Leeds. 
Leeds LS2 UJT (UR) bv S Felmiary. Overseas Jjjpli- 
cams shouknniiblly iclcx 156473 oi leleplioue a32- 
431751 cxI. 6415 


University of Oklahoma/Electronics InslrumentB- 
llon Specialist. Thc School of Gcoliigy ami Geo- 
physics is accepting applications Tor a hill-rime Elcc- 
lusinitnei nation Sperialisi. Principal resiiun- 
sibmlies will include maintenance, calibraiinn and 
user iusirucilnn fur a new , canipuier-aiiimnaieil 
Rig.iku XRD-XRF svsiem, and mainienancc anil re- 
pair of electronic components uf other lab fadliiics 
m die Sclmul. Addidnnal onp»tiuni|ies could in- 
clude iiivolveincni in die University's electron mi- 
croscupy lab (SEM anil TEM). and die development 
of a Van dc Gruf-PIXF. analyiic.il syslciu in cnl- 
labnraiiuii w-iih O.U. physicists. Applicants slmuM 
hare a B.S. in Geology. Ghcmisiry, ur Klcciriod Eli- 
jpncering nr equivalem in experience; s;dnrv is com- 
mcnsuraLe with qualificaliims. Semi c iirriciilnin vi- 
lac aud names and addresses ur three professional 
rclercnces iu; 

Dr. David l-omlmi 
School of Gcnlngy k Geophysics 
University m Oklahnnui 
Korin an, OLIaliunia 73ft Id 
Deadline for appliuil inns is March 15. UW. 

Thc University or Oklahoma is .in allirnuiive ac- 
linn/equal opportumiy employer. 

Applied Geophys i u/D ol ling Green Stale 
University. The Depai iment of Geology inviics ap- 


Unlverglty of Georgia/ 1 2-month tenure-track facul- 
ty appointment In the School of Forest Resources. 

Qualifies lions: I'h.U in hydrology m l«>rcsi hy- 
drology with al least unc i leu ice in forest resomces. 
Background shuuld include foicsi resource manage- 
mcni and qiidiilil.ilivc sciences. Rcsjnnisihililics: 

Teach undergraduate and giailuaie level courses in 
forest hydrology and wratcrshcl management. De- 
velop a research program in an .qiprupriaie area ul 
Toreit hydrology. Rank: Assistant or Associate Pro- 
fessor, commensurate with qualifications. Salary: 
Commensurate with training and experience. Posi- 
lion .iv.lil.ibk-: July, 1984. Applications: All aupliva- 
lions must be posimarked no laier llian l Kcbruarv 
1984. Submit resume, transcripts, and names of al 
leasi three references to: 

Klaus Steinbeck. Chairman 
Hydrologist Search Cum mince 
School of Forest Resources 
University of Georgia 
Athens, GA 30602 
Telephone 4U4-542- 1376 
The University of Georgia is an Equal Gpporiuni- 
ty/Affirmalivc Action Insutiuion. 

SUNY-AlbanyfTcnure-Track Position In Tectonics 
or Structure! Geology. Thc Denariment or Geo- 
togkal Sciences at the Stale University of New York 
at Albany invites applications for a tenure track po- 
uuon in TECTONICS or STRUCTURAL GEOLO- 
GY starling Fall, 1984. We welcome applicants with 
mieresu and experience in tectonic processes, m- 
duding geophysical and strucltiral approaches; 
siruciural geology, including physical properties ol 
earth materials or stniclu rat aspects of nietamorphic 
processes; or similar fields which complement our 
exuung strengths. Preference will be given to Indi- 
viduals whose research combines quantitative and 
field studies. The position will be filled at the Asso- 
ciate or Assistant Professor level. Inquiries or appli- 
cations shuuld be addresed to Dr. w.D. Means^ De- 
partment of Geological Sciences, Stale University of 
New York at Albany. 1400 Washington Avenue, Al- 
bany, New York 12222. Application deadline is Feb- 
ruary 15, 1984. 

SUNY-Albanv is an eoual opportunily/affirtnauve 


be expected iu develop a research program in wine 
aspect of Applied Geophysics and icacn courses in 
Geophysics, Exploration Geophysics and in his or 
her specially. 

Thc Depart mem has eleven fulltime families. In 
addition, two faculties from ihe Physics Department 
participate in our geophysics program. CU>injilc-ic 
geophysical iiuinimeniitiion. including a icunin- 
graph station and rack mechanics lab. is available. 

Interested persons should scud resume, si.nenieiit 
of research imeresu. official transcripts, anil three 
Iclicrs of reference to: Charles M. Onasch, Chair- 
man, Search Committee, Dc|unnieiil uf Grulugy. 
Bolling Green Stale University. Hulling Green. OH 
43403. 

The closing dare is March 15, 198-1. 

BGSU is an equal nppiniiiikybiriniialnc .icinni 
employer. 

University of Wash ington/Geophy sics — Research 
Faculty Positions. Ami lit alums are invited fur 

[wo or three openings lor research faculty. Individ- 
uals arc iu establish muuvjtivc and high-quality re- 
search programs and t>> ulnaiu limiting in m.iiul.iin 
ihcisc programs (including salaries). G.indiiUies wnh 
interests in die fulluwing subficMs are particularly 
encouraged to apply: seismolugisis wiili cxptrieiicc- 
anil interests in volcanic cdrihquakcs anil asvKiaied 
phenomena anil glaciulngisis with exjicriencc iu ue 
cap flow modeling ur in avalanche iiki hanks. Send 
curriculiim vitae and fmii Irtiers of reference |«rkn 
io 13 March iu Prufess«ir Kun.ild T. Merrill, t-eu- 
phvsics Program AK-3U. Unisereiiv nl Wmlimguui. 
Seattle, WA f JKlU5. 

UW u an ailu mai iv e aili'>uo|n d .qip-irtiiniU 
empluyci . 

Research in Space Plasmas, Solar and Heilosphrric 
Physics. The NjikmuI R'Search Cuimnl ..Itcrv 
Residcm Research Ass-ieiale awards in iii.mv areas 
or research: in paniml.ir. awards are available or 
llw lei rroiniKiun L.iboi a\oi\ in ihe mva hi S|uct' 
Plasma Phvsics ami Solar and Heliospheric lW*». 
os well as uihcr areas. Are.u «.f research .isaiMile -il 
| PL include suulics of ihe sular wind, cuneurv 
plasma inleraciiuiis. solar use ilLuioi is. magneiu- 
spheres ul ihe Earth. Jupner. ami S.iinrn. pl.ism.i 
waves boib iu lhe solar wind ami die magiiem- 
iphcre, and die numerical iimdehiig "l »|atc plas- 
mas. , 

For further information about research ..ppuriu- 
niiies at jpl. in these research areas, please runiau 
any of the individuals |isi«l Ww: 

Bruce E. Goldstein 1213) 3o4-73« 


Marcia Nenncbaucr (213) 35i-20Da 
Edvrard J. Sntiih (213) 354-2248 
Bruce T. Tsiinnani |213) 334-755'J 


especially 


licappcd ; 
welcome. 


All individuals at: jet Propulsion Uboraiory. Nlail 
Slop 169/506, 4800 Oak Grove Drive, Pasadena. CA 

Awards are available both al the postdoctoral 
(Regular) level and (lie Senior Research Associate 
level. Awards are iniiially for a penod of one rear, 
on some occasions an extension is a11«« d A«rds 
to Senior Ass-xialcs are generally for one year bul 
shorter periods will be considered. _ 

Detailed infermation on application procedura, 
all necessary forms, and a Im uf supporting docu- 
ments required are available u P 01 ? " 

Associateship Programs yH-b08-JI) 
National Resrarch Council 
2101 Cnnsiituuon Avenue. NA'.. Washingion, D.C. 
20418. 

Water Resources Englneer/Hydrologisti Fsculty 
Position. A leniire track faculty pcaiiiun a the 
Assistant or Associate Professor level is available bc- 
trinninff Fall 1984 for a water resources engineer 


Structural GeologUt/Geophyslcisti University oF 
Wisconsin— Eau Claire. Applications arc invited 
for a probationary faculty (tenure track) position at 
die rank of assistant professor with salary depen- 
dent upon experience and training. Preference will 
« given to applicants wilh Ph.D.'s showing sLrong 
•“'crest in under graduate teaching and research. 
Prime responsibilities include leaching structural ge- 
°'°SVi geophysics, and physical geology and advising 
““dents. The appointment begins in hue August, 


2 The University or Nor.h C iroji-.a b an equal op- 

porLuniiy/affirrnative action employ ei. 

Biff Cclenilit/IPL. Im mediate opening CJt '“ 


Applicants should send letters of application, re- 
sumes, university transcripts, and three letters of 
reference to: 


Paul E. Myers 
Department or Geology 
University of Wisconsin 
Eau .Claire, \V1 54701 
_ . Telephone: 715-83G-37S2. 

Clwinn date for application is March 15, 1984. 
The Urtivcrsiiy of Wisconsin— Eau Clalre is an 
equal opportunity employer. 

Summer Aulstantshlps/Nallonal Astronomy and 
Ionosphere Center. N A IC will be conducting a 
Summer Suident Program at Lhe Aredbo Observa- 
•ocy in Puerto Rico. Areas on interest are Ajmp- 

S eric Science. Planetary Radar AsLronomy, Radio 
ronomy, Electronics and Computer Science. The 
assisianulilps a re normally for ton weeks rtn the 
Martmg date being flexible. Craduate studenu and 
undergraduates who have completed at le? 11 f hre ^. 
years of undergraduate training as of next' summer 
Travel costs. to anafrorn Puerto Rjcp 
will be paid by N AIC. Application forms, which 


ana rr — - ■ - nj{ dala anu meu- 


Center for Ocean-Land- Atmosphere Interactions: 
Department of Meteorology, University of Mary- 
land, College Park, MD t he f)c]>.mnicni of Me- 
teorology al (lie Univc-rsiiy of Maryland lias estab- 
lished a comer tu sillily ihe iiileraclions of ocean . 
almnsphec, and land processes ;md iheir impact an 
climate variululiiy, and in particular In study ihe 
feasibility of dynamical jm'diriimi of slum- term cli- 
mate lliicMiJtiuns. A|i]i1i(.tii«ns are invitnl from 
qualified .scieniists to |uin ilu'vciiler jl ils inception. 

'I he ccmcr lias die following iipeiiirigs: 

I. Asinfmif nr Asfnfinie Prafr<uiT; Our leuurc' ir.ti k 

K siliuil (ur (Irani Modelling. I lie .ippliiiint shuuld 
ve good knnwlnlui- of oceanic ami iiirntisphere 
dynaimis. .shuuld ahti Iwvc the a hi lire to deyc-liiu 
ocean models and carry out rescar cli on variability 
and prcdirliihilily <■( short term climate using cou- 
pled ocean- atmosphere tiindels. 

2. Avvhint nr Anornite I’rufrtsnr. tine tcnnic truck 
posiiiun for Atnwiphnir Prtairlahdiiy. Thc applicant 
should have gnwl knuulcdgenf atmospheric 
dynamics and shuuld have demousl rated hit ability 
to carry out outstanding research on Gen physical 
Fluid tiyn.tniii-S. Giiniribuiiuns u> die study of atmo- 
spheric prcdicialiiltiy either using simple models or 
complex GC’.MS, would lie cniiMiiered desirable. 

3. Research SnenlitL One nnn-icniirc f.iciillv pusi- 
linn to he supported lolly by the grant Hinds. The 
applicant should have dcinunsi rated excellent 
knowledge i if atmospheric dynamics and general 
cirulation ul lhe atmosphere. Familiarity wiijr the at- 
mospheric ( ICMs is desirable Imt uni essential. 

4. Assistant Ratatih Seirnliit: One noil -tenure fac- 
uliv posi lion m be siipunrtcd fully by the grant 
funds. The applicant srunilil hast- ilenin nil rated ex- 
cellent knowledge nf greuuid hyilrolngs and inlerat- 
tion of s-cgel:iliun ami climate. Familiarity wall ap- 
pBcaiion uf lam l-stir face process nu ulcls in GGMs is 
desirable. 

5. Rtscarrh Asset ml t: Unc pisiiiun lor one year 
with possibility uf cxiciisinn fur (he second year. 

The applicant should Ik' a recent I’h.I). willi iiucrest 
in studying the dvnamits uf i[u.Lsi-siatioiidry .ilnin- 

S iheric mmiiialic-s eillier bv analysis id nhsersnl 
ua ui l>y .iii.i lysis ul iiinrle) vimitlaiinns. 
fl. Far nfr> Itniiirih Assistants: I Iitl-c pusiliuns (iwo 
nUHldling anil one Tor data analysis) I he applicants 
Should have at U-.isl M S. in Men-omlogy and dc-ui- 
onsiraicii llieir .ibility ui work with laiuc nurdc-ls 
and high speed i untj inlet v Tlu-y slunilil .ilvi have 

guild inidei si ling ol syn»piii .mil dyii.iniU Inc - 

iciinilngy, and I'.innliai iiv with ituxfriii inhuu|iies 
uf prencvsing large volumes of d.ii.i. 
reiteis of .ippfii Jlinii shuuld Ik' sent lo. 
j Sliiikla. ( iMinihui 
Si-.iuh CuiiniiiUi-e 

Di'ixinuieiii ol lugs 

Universitv Maryland 
( I.llrgc- I’aik. Ml) 20712 
Applications should include a cnrrii ilium vitae 
ami ii,iiiii'S nl rime rclnemes. Aiiplii .iiioiis ic- 
(rived lie 1 1 ire March 1 5. L'.iK-l wilf rere-ive bill con- 
wL'MIHIU. 

‘[he I'llivetsiis of M.n vlaiul stibsv ribes I" a p"li< v 
■if cxiii.il ei liti.iiioti.il ami i-iii|>li>yiiii-iii iipipriinimis 
Vht'l'iiisersin o| \[.mlatul. under Tide IX ol the 
Fdiu.iliuii Aiiit-iitlim-iil «■! I'*72. thies noi dis> liitit- 
M.u r <mi the basii ■■) sex in .iilmi'sicm. iirainu-iit ■>! 
siiidciiis nt i-ni|itoy iiit-ui. 

University of Hawaii- Marine Geophysics. I l.iwaii 
Insnmic ul Gc'iipliV'iis aial Di-p-u iiiieni ul Gculues 
jntl Gciqillvsus invite .ipplii.iliulo bit rsisriiig and 
.min null'd iipi'iiiiigs m Marine Ca-oplrcsKs Applt- 
i,Ul|\ S[K.‘('lillU lllvlli III' III ill*' in.ll 111!. 1 ll | $| Illi .tillin' III 
any unc- iii mure ul seisinologv. geoin.iuiii-iisiii. 
gi jsiiv, heal lluw. ami plissi- .il vnlc ani'l- >gs. * >m 
(hone will lie based iii.iinb mi the »tB'tilisl'» resold 
■ if (ll iiiic-nigatiuiis .»• sea u-iimik. ignioiis. redi- 
ni'*nt:irs mt fmlrorlu'ini.il mm ba- 

the se.l Hour, sill ll .IS .11 ridges ll-sls. It elu lies. Ii.ilis- 
fonn fanll*. d>qies, .md si-.iiiiuurils. and i Jr abilities 
anil inic-rcsi Iu (e.uli in geolngs ami gciiphisir s it 
imnsdiHUirv as well .is .it jiU.irnid levels. One posi- 
nun will In- filled al the pmtnsor level if a suMi- 
ciemh MU.ililicd sc ieniUt applies, luicrcsieil persons 
shuuld send a st.sici iieiil of dirir research anil teach- 
ing interests, a resume, a bibliography, anil a l»« •*! 
three referees, before 15 February. ll)H4.iu: Dr. 
Charles E. Hclik-y, Uireciur. H.iwaii_ Institmc of 
Gefiphysics, I'niyeisiiy of Hawaii, 2 32 ’■ l nrrea 
RoaS. Honolulu. HI 'jii8'22 
University uf Hawaii is .in Fspial Qppuriuniiv' At- 
firmaiive Aciiou employer anil iiiviic-s applications 
from, and numiuees or. women and members of im- 
nnriiy groups 

Atmospheric Sclentlsl/Unlveraliy of VirRinla. Ap- 
iiliui unis fur a triune Ira k .issisum proTi-ss<«r«liirc 
arc suiighr. We v« is.li m strengiln'ii re-t arch r.ipa lub- 
lies ik'iiTing with imei Ji(i"i>s which «Minr m (lie hv- 
dro-biusplieri' im lulling cln-iiiir.il ir.inspms and 
(ransforiiL.il n ms. A I'li.D. iri mc-rciiri dngy ur a cl-ise- 
|y rclaic-d ilurijdinc. a Liimiuilineni to lu*u re- 
scarcli. and an iiilc n si in working in an iiiirntin i- 
uliiidrv ileparinirni are reijuiied. Aupl nations I Him 
wiinien anil ethnic mim nines .ire weluuned. A resu- 
me, brief HJiemcni uf icseanh Li uric- ns and names 
of three inilivulu.tls who liras he ioiiI.il tnl lor refer- 
ences should be sen I In ll M. Ilorulierger. C.luir- 
man, Deuniinieni uf KmiiuimiL nt.il *w uiiic*. I url. 
Hall. Univireily ul Virginia. 1. ha rim (ess die, \ ngmu 
229113. 

“The University of Vngiuia is an Fapial tlpporiu- 
iiiiv'Aniimuiyc Ac mm Fni|.lnyer. 

Geophysics-Tee tonophy ales/ U n I v c rs liy of Wyo- 
ming. Applkaiions are insited a tenure tract 
nysiimn al the Auiatam Prulessiir ley el in lhe De- 
partment uf Geology turd Genphssirs. Cantlidaies 
sliutilrl have ic.w hing and rewnrch lnwrem m 
areas as iKUimmliystcs. thermal niudeling anil/ur 
nlatr teunnit*. l'he sureesilul applicant will tom an 
nwHislied Ph.D. level gropliysrcs program Dimes 
Hill Include leaching miilergradnaie and gr.uluaie 
level aeiinhysks courses, and esiahlishlng a vigorous 
research pmgi am. Kxcelk-ni upor luniiirs ex ut for 
cooperation with mallirmalus; ilie MalheinalK' De- 
inrimeul iitcluilcs a strong numerical i net I ukIs 
group wilh imeiesis in gr«phvsirs. Semi remnie. 
iranscrtpis anil three Idlers id irciuiirni iiiljlhiii hy 
lanunnr 15, IM-J m I'etcr N. hhixe. lh>|H. «! < *nlu- 
iv/Gcophy*ii». Ft> Bux SiHVi. UnisciMiy of Wysw 
ntmg, fiiramle. WV R2U71 _ 

The University «d Wymtiiiig is an rqusl opporio- 
nity/alFirinathc Action empfom. 


TWO SHORT COURSES 
at 

Colorado State University 

COMPUTER MODELING FOR 
WATERSHED HYDROLOGY, June 
4-8, 1984. Course Director: J. D. Salas. 
Fee: $600.00. 

EROSION AND RIVER BEHAV- 
IOR ANALYSIS. June 25-29, 1984. 
Course Director: H. W. Shen. Fee: 
$600.00. 

FOR INFORMATION or to receive a 
brochure describing the courses in de- 
tail: Hydrology and Water Resources 
Program, Engineering Research Center, 
Colorado State University, Fort ColJlns, 
Colorado 80523. (303)491-8552. 


Marine Geologist or Physical Oceanographer! 

Eckerd College (Florida). Tenure ir.u k (Assistant 
Profcwur) fin uliy podiian Iu »r.ir I SeptcnilxT. IUH4. 
Ph.D. required. Successful candidate- will icdih in- 
1 rod mii ns and .ids, meed roursrs in urea ol o per- 
lite Applit.inrc with interest in ncisul process's ami 
ability in luiiinliute In Caillrgi' tfeuci .il eiinratinil 
pnigr.iin will lie favmcd I'.sialili'liuu'itl *■! an at live 
rrsrarcli piugr.iin is iiiqKni.ilil. Scrisl ii'innie. Hall- 
scripts, letiei ul a|i|ilu.ilii>i! .md (Iiil-i- inters i ■( rci- 
rrciicc befure Felniiary 2H. IHH| in. 

Dr. ]>.]in K. R. yiw.I.K. Ill 
Fikt'iil I.u1li-g«- 
I'.t ) Hus I'-'fdltl 

Si. IS ll idling. 1 1. 33731 
Eckci il Cnlli'gi- is an i-ipi.il upjmrmiiiu i'iii|i!uyci. 

MiddlchuTy <adlcgc/Scdlnicntary Geologlsl. Ilie 
Ih'IKI mill' IU id liecdngV si'i'ks .1 pi'lvll Will) 'kills ill 
seuimoiii.il s petrology, suliineiiinlngs . and-'iir 'Ira- 
tijcr.ipiiy. f«»r a lenuie n.iik pmtimi .\|ip>imiiii-iil 
will In- al ilicciiirv level ami will begin Sopn inber 
198). Leuer ■>! nileiil. resume. ii.insui|Us. .md 
li.niLes <■> ibnf i elerocs siuiidd !«.• m*iiI. before' 

March I. I !>H |. to Blew tier H.dilwui. Cli.nilii.in. He- 
iMrinieni *■! t .mingy. Mulilli'tiiin Colli-gc. 

Middlelnii v, V I ll.W’.J 

We arc seeling all ituliudn.il wli<> i» strungls rc- 
warch-i'iii'iiied ami wlm ■an ■ «mi |i1*'ni*-i'( the un- 

rent pi'iinl'igi lull -nil N iiuot-u- id rtn di-p 

Liu- III |<b l gl ,ltl I l.ltl ' plMgl.llM mii »sr. Il< 111 wi.rf and 
rc-M'.iii It ltu 1 mm idtiiii rclli-xtlib' and s.ill Ih- 
iii.iiIc uiinjs.il i I'li- with die Minessliil laiidid.ilc * iii- 
tv re »i». 1 In- ili'|i.iri mem lias a lulls a hum n.its'd •■lei 
i rcm mii iupti'lw. an XK1 -XBU l.il -iim s . .md a 
vessel for 'tin In-' mi 1 ale 1 liaiii|'l.iiu 

Middlehiirs C ulk-gr i< m vqii.il ■ H •|**h minis i-in- 
plnvr-i 

Geophysicist PusilforuL'nisersiiv »f Color adu, 

Buiilder. I In- Ihp.iit <il (.mlMgi.al Vu'im s. 

I'llivelsirc ul t ului.uln. IV nil'll I . II is Ill's ajipl ll «ll lulls 

friini q«'.i|>lis»i. isi» foi him iu !■» i ii-imv 

cr.i, k lai nils ifstiiMir \ p| >li' -in' - i li till ' m si» 
shuuld )>e in votin' .isju-ti- "I -Mi'i-il •Muiumiiiui. 
wiili enq>li.uis mi the u-e «d in* “l* in K"* , b ,l ‘ *'• ■■• 
niuues tm die '.duiimi "I u. M-Un.imu- pn.blom* 

The stniessfiil asi|di< alii "ill Ita's- ■■pji-'ilui'ities fi-r 
ifillaUir.iimn witti strung rc-»o.inli group' in the C ■■• 
ujicramo liisiuuie fm rtest.irtfi m l.nsiMnirieiiial 
Silences iC.IKtSi and tilt- |uuu liisimuc lur l.al-u j- 
iury Aitiuphyst's tJlI.At >4 the l.'ni«ersirc. 1 liis Jjc- 
liltt (iicriilwr is os net ted u» ■nriiribnic iu the uiuler- 
gr.idiiaie and gracliurc- imirucliuitjl piugrams l*v 
leaching cnuises in iheuietual .nul "r applied geo- 
physics. ji well as ivsisiuiK m die leacltiug '•( 
courses for nnn-ic icnu; tnajurs. 1 he .ipp*ntnec is ex- 
peeled ro nuiniain a vigorous rcsc.ircli program, 
which will iiilIuiIc die direction nf graduate stu- 
dents in tlic ut-uuiivsics program. Applic.inis must 
have rcceisriT.i I’ll D. degree and preftrrnte will lie 
given l' i iliuse wilh one ur mure sears iif priHlucnve 
posi-dormral experience. I'liis pusiliun will be iillcti 
,u lhe assistant prufessur level. The M'ieniir year 
salarv range t* 5-2.f*t>() Iu SKUdd 1 

The desired starling date is September I. U'HI. 
The dosing dale tor applications is March 1. H«i4- 
The application should include il umipleie curricu- 
lum vitae, with uublrcaiiun Jill •inrl reprints of most 
intporinnt puhlicaiinns. and a sialemem of research 
ana leaching imeresls. 1 he applicant should ar- 
range lor four leners of reference lo be «m direit- 
li to ihe Search Committee. A mils iu; Geophysics 
Search Committee. Aitcntiun: Edith FJlii. nepari- 
meittuf Gccdugical Sciences, Uniserstlf ol ( alorado. 
Campus Bux 2af). Buuldcr. CO 8D3(M). 

Ilie LTnivcrsilv uf Oiloradn is an equal oppuriu- 
nity'a for malice action Set non .i04 cmplmer. 


York 14853 U “' ul,lfCI ‘ Z 1 ’ — 

Cornell OniveriUy is an equal opportunity/aff^r- 
maiive action employer. 


Mwna « W ~I7' r c sciences ai »■■■ 

the Dcpartrqriii or Febrnaiy j, 984. 

have this pmiimn ofbringlng an 

Person a Pm^ d 4oos on line as a rouiinc.ln- 
antomatea MAC 4^ P™ siudenu on i» opera- 

Maine W4&9. 

"?he U J& ofi « -W °PP° n,in,l > 

pfijmiBtlve action emptoyer. 


tenure track posiiiun ul llic As4lslajn l'n-fcMiir level 
bv AiiRtUi. 198-1. The applkani slmultl bare a cum- 
mimic nl inward quality research .1iiilum«nuiihuu- 
ia h nipidly ilevelnphig M.S. and Ph ii program as 
well a* an established iindcgriidtiate Ltiniponcnt. 
Teaching resuanslWliiy includes structural ftwhigy, 
leciohlcs. sun applied geuplijxhs. 

Tlie College Park uunpus » Iwaiw^jn lire Wuli- 
Inuion maropolhan area dose Iu 1J5GS, Catnrgic- 
1 nil it ulC. Smidisonian liisiiluiiun. Caid^ril Space 
Flight denier, S'RSand V-S. flnrcitu . iif Mnie*. For 
fttlf cnnsMeraiimi . applicants possessing Th. P. 
should send a curriculum vitar. three [etters of ref- 
eience, and a description or research hv. Dr. Roger 
Nielsen; Seal cli tkimmiure l -h.ilriiraii. Ilepartiiieni 
ed Geology. L'nivcriiiy uf Mnryrlaml. College Park. 
Ml) 90741, 301 -154-3318. 

An equal iippnriumiy eni|ilrcycr. 


STUDENT OPPORTUNITIF.S 

Graduate Research A sibunHhipi in Geophjraku 
Michigan Technological University. Falcmnague- 
tufu—ltc^juh io determine ihe time ol cupper 
minerafi ration in ihe Portage laike fjva Senes uv 
ing |ialw>nugnrl»sni. Apidicaul shuuld have an in- 
terest mill background iu petrology. 

SeiMtiuloRv— SltLrciseUmiiiiv study atuiig selected 
segemenu uf die Keweenaw Rifi. Interest hi geo- 

idiysics w-itli background in gcolngj. 

Both asiitunisTiips: M.N. level. $5,i!MI'.ttddeink 
>rar phis luiiiun, v isri.il >!c sumnter 'tiperul. 

. Uiniott: rroh-svir tjorduti Frattlt'. ifeuatiiiimt 
of Gculugy ami tirufouii J Engineering, Mlrhigan 
Trclinnkiakal Uniicrsilj. Huughion, Ml 4*1951. 
WHi-ldT-UMl. , . - .. . 

Michigan Tnlinnlugkal I nirerslu b an o|itnl np- 
portunit) ulm .ilinnal insiituiion'equjl opportunity 
rnipluyer. ■ i 

SERVICES, 5UPPLIE5, COURSHS, 

AND ANNOUNCEMENTS 

Scanning Electron Microscopy and X-ray Mjjro- 
analysls/Lehlgh Unlverally. June HtP.' 

Tire course wfll cover runujmemalnn StM and 
electron mkropiollc. energy and wavetenwh dtswr- 
aivo X-ray derecims, qualitative nnu iiuantiuiiive X- 
ray analvsit. preparation of hiuUigical spaimena, 
and gn iuirodiictii/n tu st aiming iransmiskton elec- 
tron niicrosaipy ■ Tlie fecture nralcriil.wtll be com- , 

S ' ilememcd by seven laboratory sessums. Five, 5651 
tut ru men ts, unc auioniaicd electron nnrrrp|H(ibe 
and one STEM instrument will be available In the 
laboratories. Tim course fs open m engineer*. i«h- 
nical managers, and H chained technicians in, tne 
fiekls nf Uohigy. Reolmry. and tiiaieruls Miciire. 
Fee: $750. raintjct PrafeMur j.I. Goldsihn. De* 

K rlinem of Metallurgy and Materials Engineering, 
high University . Whitaker Lab *5- Bethlehem, 
PA inOlIk icleplioiic 215-861*4221 for detailed- 
course brtichiire iind rcgisrraiUin form. 
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David A, Woolhiser 

Cilatmii 

Hit ri iipiniin! I Ills iiMi't .Miinn.iii Cm- 
j'liv s» -tl I'niMii Kulii'ii K. I Im i < hi .\iv.ini is 
l*.ivul A WiNilliisei I.l rill- 1 ' v Di-jurnm-ni 
iilimrS Aki iiiillm.il Ki-sc-.iuli s,*|. 
vm |ii Wmillimi is .SiijHi\ism> Kisi-.mli 

|l> ili .11 1 In I-iikiikvi I Ki-4i-.mli Ic.hIi-i im 

n .M i'i »lii*il .it the hmiiliui-si 

K. mi I \X ,ii.-| il.nl Krn-.il i h < um-t m 
I in mu. A lift di.i. ||i« ,t« .ufa-mi, it. lining u.is 
.H I In- I lllirisih n| XVismiisiii. whe n- In- ti-- 
i lilt’ll ili ifin s ..I |l.|i hi- In, ii| Si i ( -|1ll- ,iml 

HiiK.r nl I'liiln i| if,t. Ik.iI, in ( ii.i| Kii|>i|i m . 
>"H- .,'wl -I* 'll' 1 I’liiu-IMIV Ilf Arirtni.i. isIh-u- 
In- ii h i i i .l .in M s . .,!«» i„ Civ,[ t.iiuiiii-i-r- 
»'K 

III XXihiM, is. r i , |».|S 4J,.|„|„. I | K , IU . |M . 

!' U 'J" -nh- in i.i ,nt«l fus iniiriil.iirinm rn 

I'Hliuf.iyi fi.ui- niij-nl liiim ilm.n rj. ,|| •!(.. 
M'i'ijiiin-,i»s in |.i,|iij..i| .i[i|.1ji.i,j,,| l s 

III IMS lllMI. ll,.,,, l'lls,. 1 ,, S „t M - mp| . ,, ,|| , 

Ihi- I S IV |i. in, in Am n ii In in- .mil |, iv 

«ht,i..,i rh i- 1.0 iilrjct ..I i„ IMl .)| I 'mvc itiu. 

• '-im,,i»|m Smti« liiiimm. .m,| tin- L nisti sin 
■ •t sViMiu Hr is 1. tt ;iunr in (lit Ainrrii.ui 

< •ioiilnsM.il 1 rh>- Aimrri.iii n f 

mmI hii^iiii-i ti, .in. I ,|ic \nn-n,.,i, nu 

Vuii.iilmr.il fiiHim-i-is 
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i i» "^ V ,|H * ft '"Ihihhi m (lie 

.«|«-»li"n4 is nh I, ,,.,,,1,. 

*-«| , |M , »|»ii.il«-|i.i *»\ i-t J. iml I]., tv |i,v.| L .|i. 

i in-.n ..i U, ■ masiMiMt kim mirk ll..u 

'’T 1 1 1 Hrii"li Inr u hill lln-ii- 

IH-tlklTa. U.1I1- Inlllllll.il |„. K v t .,| j„ 

I»I,.i*nl flu- •« nni, It m- Htn, t-i|u.,i|, t| |s 
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lilt- (k-ii.-lii[iiin-iil nf i I k- kirn-lunik ijyitLiikI 
lli.w iiKifk-l iiiln .hi iiii|niilaiii liy<li(il(i){i< jl 
rin,l. Dave (iill.iln,i.iic(l in iiliiaiuiiiH (lie first 
ml minus n> llii- mini lined uvi-rlaml Mow and 
infill i ;ili(»n jirtiliteiii. ulili/inK a p.iiii.il ililfcr- 
inti.il i-ipmlidii Ini mu l.iijim fur In ill) phe- 
nuilicn.,. Addiiimi.il clc-velt i|iineiil% imludt- 
iiiniu-iiLal iiR-llmds In solve llic kini'inaiic 
wave t-ijii.iiinm, the fri, nmlaiioii and solution 
nf nu-rl.iiid |li,w (or converging surfaiei, rlc- 
vi-lnpnieni o| a kiiieniiilit Ciin.uk- Inr surface 
rininlf, mill llic ri,riiiiil:ilir,n nf a nnnliiicur 
kinematic wave model fur overland How. 

Dave hat also made iitif jiircmt cnniribii- 
linnv in the application nf ihc kinematic over- 
kind Ilnur nindcl in real-Wurlrl prnlik-lllv. 

A major nulgrriwili nf Dave’s overlain! flow 
rriearch is a I teller understanding nf the im- 
[xui nf ipHtial v.irialiiliiy in caicluueiii paiarn- 
elcrv nil the ninllnw hyilrngrapli anil hii pio- 
ncciing work in iiini|iuim lnadings. 

The impart nf Dave's itinlrihiitious can be 
nii-iivnrcd hy the rule kincinaiic modeling lias 
in hydrology today. Virtually every graduate 
liyilmlngv ciiriiciiliiin has a course in kiuc- 
tiuii< modeling. 'I he U. Ji. Geological Sur- 
vey’s Disirilnnerl Routing Kaitifnll Ruiiulf 
Model is ImsciI ii|hiii kinematic overland and 
ill am id Hi ni" m [nations anil the V. S. Army 
f-'«l« «il Kriginct-r’s S TORM model liasaki- 
iiem.itii iiinik-l cfuiipiMieiii. llu- kiiu-niaiii 
ni'nk-1 is ;i iiidrly ,im-[ited mill in hytlmlngic 
(■■lisiilliilg. 

I Imi. it is with gu-iii pli-HMiie lliui I ptc- 

«’■« die H1S3 AGU Rtilx-n ¥.. II Award 

to Hi. David A. Woolhiser, a sriemisl and civ- 
il w-rv.1111 ni tin- higliest merit. 

I’etcr S. K;iglc«m 
hnitlnit 
MW /1Wi«% Srrltoi i 


Afteptance 

It is a gu-.it pleasurt- in riHi-ivc this awaid. 
ivlk-c ling im m\ n-se.iii.il i.ireer in hv- 

diolngy, u iiik-jT to me ih.il chan id 

| un ilcge have plated a major n,]« leading to 

this i m. ni, >,i 

Iki.inie r It. line plays such an important 
pan in hvihulugj. plieiiiiuicii.i. it is. rierluiK, 
appropriate that I ciilen-d the field by 
i haute. In my iindergi.uhiaicprngrainailhL- 
L- tin t-r liiv or Wnrnnsiii. I coinent rated mi 
tile 'll in I lira] iiptini, in tile Agricultural Kiigj. 
net ring Crime iilmn. I did take nnc inline in 

Jndmlugi. .md |t.s du-viv a | lv . 

«ln. logn topic. Inn I must adinii that I really - 
IMiiiniUih ext iu-d about the snhim. 
.1**11 Krailiijii.in timt- fame. Imuever. inv 
job «.flers were hml, Im Indrulogit research 
pusiiioiis. I art cp led a | unit ion as insiuiuftr 
w | ih flu- Agriiiiliiiral Engineering [lepari- 

mem at the L’llivcriily „! si.hi- 

td work un July I. Ihm. i m ,.,||i„g raingages 
arul itirveying reservoirs at the Altcrhurv 


Reservoir Waierslicd east nf Tucsun, Arizo- 
na. During die cnur.se of die 3 years that I 
was associated with this prnjecL, I became fas- 
cinated with die challenge! associated with 
describing surface r unoil phenomena in 
semiarid regions. It became clear to me that 
distributed rainfall and iimoff models were 
essential in this regard, ami so my carecr 
g Oiils were established. 

I have been privileged in many ways. First, 
it has been my privilege to be active in hydro- 
logic research at a lime when developments 
in technology, especially computer technolo- 
gy. made it possible to cany out analyses and 
tu propose models that simply were not feasi- 
ble before. For example, the works by 
Lighihill and Whitham and Iwagzki on kine- 
matic waves were published in 1955, and fi- 
nite difference techniques were just begin- 
ning to be applied to problems in flood mul- 
ing and hydraulics. My work oil the 
kinematic wave was a natural extension of 
this and other work. In fact, had computers 
been available in 1937. Merrill Bernattl prob- 
ably would have developed a distributed 
model of surface l unnfT quite similar tu those 
developed ill the last decade. 

Second, it has also been iny privilege to 
wilt with a talented group of colleagues. 

Their contributions, directly or indirectly, 
Ciiuiini be properly acknowledged. However, 

I would like to name a few, while apologizing 
to the many left mi mentioned. During my 
stay at Madison anil Columbia, Missouri, Neal 
Min shall impressed upon me the importance 
of taking great care in collecting hydrologic 
data and the need to always check the instru- 
ments and the calculations. Jim Leggett, at 
Cornell University, suggested our collabora- 
tion in the finite diflerence solution of the 
shallow water equations, thus inaugurating a 
very exciting and productive period of re- 
search. 

Mound the environment at Colorado State 
Univi-rsily tu be very stimulating. With peo- 
ple like V. M. Yevjcvidi. D. 11. Simons. H. I. 
MiirckSeyiuux, I*. Todnruvic. H. \\\ Slien. D. 
D.iwily, |. Salas, my A US colleagues H. Duke, 
G. Kruse, and 1‘. E. Smith, and an outstand- 
ing USGS group ju the early days, as well as 
the many visiting faculty, there were inany 
CNciting ideas going a ruin id. My cullalioraiiun 
With Pcinr Tmlorovic in the stochastic de- 
scription nf daily precipitation and flood phe- 
nomena was paniciil.njy beneficial in that it 
gave me a better appreciation for wliaL can be 
.liliiwcd by pnrelv analytic methods as op- 
posed tu simulation techniques. As a full-time 
researcher with ARS, but with offices m the 
C.SU Engineering Research Center, 1 proba- 
bly had the Lest or both worlds— the benefit 
of daily contact with faculty and students 
wiilimn [lie daily demands of teaching and 
university committee activities. 

Third, it has been my privilege m work 
with an outstanding group of graduate stu- 


dents. Working with them lias been the most 
satisfying aspect of my career. Several have 
gone on to become prominent in liydiologfc 
research or teaching, including Dave Kibler, 
Roger Smith, Vijuy Singh, anti Leonard Lane, 
to mention a few. 

Finally, 1 would like to express my appreci- 
ation to my agency, the Agriculimal Research 
Service of the U.S. Depart mem of Agricul- 
ture. Although nur research mission is an ap- 
plied one. our managers recognize that prac- 
tical applications arc often hampered by theo- 
retical problems, and that individual 
researchers require considerable freedom to 
choose areas of research, 

To my colleagues, former students, the 
many aides and technicians who gathered ex- 
perimental watershed data, and to the secre- 
taries who typed barely legible papers, I 
would like to dedicate this award. This honor 
would not have been possible without you. 

David A. Woolhiser 



Announcements 

Magmatic Evolution 

August 22-26, 1984 Field Conference on 
Open System Behavior in Magmatic Evolu- 
tion: Petrological, Geochemical, and Geo- 
physical Constraints, Taos, N. Mcx. Sponsor, 
Institute for the Study of Earth and Man 
(ISEM). Information contact: Mike Dungan, 
Department of Geological Sciences, Southern 
Methodist University, Dallas, TX 75275; tele- 
phone 2M-692-2750. 

The conference will examine models of 
open system maginutism in the light of ther- 
mal, fluid dynamic , petrologic, geochemical, 
and isotopic considerations. Included on the 
schedule arc alternonn field trips to volcanic 
areas near Taos, and morning and evening 
symposium sessions on such processes as 
magma mixing and crustal contamination in 
layered basaltic intrusions, batholiLhs, and 
volcanic rocks. Other topics will include phys- 
ical and chemical constraints on the nature of 
magma chambers, mechanisms of magma mi- 
gration, and general geochemical modeling 
techniques. 

The application deadline for the confer- 
ence is February 25, and extended abstracts 
are due May I . 

The Geophysical Year calendar last 
appeared in the December fi, 1983. issue. 
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, h.ve an Important bearing on petrorsnstic 
stud lea Involving the Lu-Hf Isotopic 
as «*ll * B chronological studies. Hf-Zr 
•yimSntal fractionation may not occur ascapt 
BlB *“^ t a . trams fractionation involving 
fr-mlnsrals at sstrsasly low orygen iugacUy. 

Paper »MSI 

j. Ceophyi . see., «■“», - 

Geomagnetism and 
paleomagnetism 

•un (time .drlat'ont, B«leom*gn0t(sm) 

MICKE TOVTRAI I W XPH ( , PflLEuHAGNETILX M PEHANEHCE 
ACQUISITION IN the TRIAS' 1C CHUtWAIER FORMAT ION OF 

D*? l Sh(ye [Dapirtnent of Geology and Gaophyslcs, 
university of Wyoming, Urimle, H/OOilng b: 071), N.B. 
ri.isar And DaTa Huyc^€ 

The mtgngllc reversal sequence del oral red it ftve 
•Irtlons of the Chugwater Formation cin be correlated 
III; d distance of more lhan ZOO Km. A detailed study 
Af 703 cores constituting a grid of sairplES takm from 
* nersat M reverse transit Ion rone at the Rod Grade 
tccMon snows that the transition Is characterized by 
i (ilrtr smooth 1 b 0° direct (on change accompanied by 
in Intent I ty decrease In about 8U cm of section Tha 
transit lo" occurs In ihe same -ay In all vertical 
coluns rUhtn the grid and in other col arms «t the 
sau stroll graphic level up to BO meters from the 
Irld and appears Identical to the transition raportad 
o» Herrerd-Barvera and Hals ley at the same lithologic 
horizon about one tan from tha grid. Thermal and 
chemical demagnet l latlun of grid samples removes a 
secondary remanence In the general direction of the 
earth's present magnetic field and does not reveal the 
grisence of normal and reverse components In the seae 
.jnie The transition appears to have been magne- 
tized during a reversal of the aarth-s Meld. Simples 
orobably became magnetized In a few hundred years or 
less while they were close to tho deposition surface. 
Piltonagjielic pole positions for all Mva sites are 
very closely clustered, and there appears to be no 
consistent long term polar wander from bottom to top 
In the sections, toe mean pole position («b.b°n, 
113.5 0 EiOig5*l.BB B ) agrees well with pole positions 
froi previous studies of the Chugwater Formation. 

Taken together, those suggest the possibility nr 
past- Tr lassie motion of the basenant uplifts of 
Uyoalng, 

J. fcophya. Rub., Earth. Piper JB17JS 
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31 JJ Ql.dology 

A HODIMED THEORY OF Bonn CREVASSES USED AS A HEAPS 
FOE MEA50E1S0 TUB BOTTRESSING EFFECT OF ICE SHELVES OH 
IHLABD ICE SHEETS 

F, C. JBi.k fCophyilcl ib *1 Polar leaaarch Cspier, 
Balnraliy of Wiaconiln, Hid i son. ul.coniln SHOO*. 

laLto. cctva.BBi art fraeturai Ibal tilond upvirJi 
iato IlHltag ice ahelv.1- They fura uhan >•» w.l.r 
peMiriiii the base of the lea «hell .nJ rupture. ih« 

Lc# up is Ihe level at which en s laci«l aireaiav eguaj 
th# itrtiB of tha •«« ««lar. For ■ Itaol* float mg tea 
ihalf, ihe penot ratios level of clo.fly apacoJ cra- 
vataaa la eat imatad at about half tha ice th.cknaai 
Oil; fur an iaolii.d ciavaa.o to* !«••' i« *bo“ 

Hovttar. ah analyal. ol lh« h.i 8 ht. and local loav ol 
bsttoa cnvaaaaa In the Rose U« Shrlf «h*jwa that k*ov 
of I ha crevaaae. approarhea the prcdictad 1 ante. - por- 
bap, bccauaa the axial log lhaorv do*a not Include lha 
hath unit (J b ) which la proaent is beaded Ice 
•halvai. By ruEoraulal tug tho thaoev to Include ■ h.eli 
atreaa term. -?|, cau b> evaluated ocperimeotal ly J'-* 
radar Hinrninl a of crevaaae heijhi and ica ihtOaeaa. 
The MialiU’la of ■?,, <! bare m ihe arid n-jnh.eit cor- 
a.r of tha lea ahelft lugseiis the Uo ah«Lf la plzr'ng 
an iapanam rala la buitreaa.ag tho inlanl ,c. sheet. 
i. Gaopbya. Raa.. Space, Pnpur 1B180? ’l l? 

1130 Erountfwator 

LAHDFIH LEACHATE HIGRAT ION THftOUtH SHALLOW UICOHFINLB 
AQUIFERS 

Bavld u. Ostendorf (Civil Engineering fiaporimenl, Unlvor- 
Slty of HatiachuiBtts. AnCiersi. Ma ssachu intis . OIDOJI , 
Richard R. Koss, and David 0. ledaier 
Wa mdal Lha transport of a slmpl, reactive contml- 
•nant through a l.rdMIl and Initially pure, underlying, 
(hallow, one dimensional, uncon fined aquifer wlih a 
plana, sloping bottom under steady hydraul ic conditions 
In Lhe aisuned absence of dispersion and Jawng radiant 
dilution. The user population and a praaunadlv constant 
conianlnant loading factor determine Iho pollution Input 
to tha groundwater ayllam and «u aodol tho near field 
response as 4 single linear reservoir whose output 
tonprlsas tha far field source term at the damgradlent 
■dge or the landfill. The far field analysis y'aM* ■ 
malhod of che rector I sties solution valid In the vlilnliy 
of Ihe lourca location with frame speeds modi Mad by re- 
charge, head loss, bat ton slope, and linear adsorption, 
and concent rat ions rati ec Ling first order react Ido 
klnatlci. We calibrate and lait tho noar and Inr Mold 
"Odeli against coniarvatlvd chloride and first order ra- 
aeilva hlurhonata data at tha Babylon, How Fork land- 
fill with accurate and physically plausible results. 
(GrounOaatcr contamination, landfill leachatal . 

Vitar Baiour . Raa.. Paper 3WL9 30 

111') Qrousdwater 

AQUIFER BECLAHAT10H BEai'JHi 11IIS USE OF COIITAMIHWn" 
TSAHEPOar SIKULATIrw C-XB1HBD WITH KuNLIHKAP 

FSKRAKUH,] 

B - H. Ooceltok |U. s. 'Joolnglcal Purvoy, Hunlo Park, 
California, 940251 , C. 1. Voaa, ►. B- 0111, W. Hurray, 

H. A. Baundeta and H. H. HrlghC 

A llmitat ton-managount methodology la denonatrateo 
f« tha rahabllltat Ion of ngulfora that have 
auhjactad to chamlaal contamination. Flnite-tlaaent 
VToundvatec flow and contaminant transpot t almulaiion 
•ra cabined with nonlinear optimisation . Tba nodal 
« capable of datarmlnLng well location* plui papta>9 
injection ratal for groundwater quality control. 
Ewrplaa deiscnatrats linear or nonlinear objective 
funotlona aubjaot to 11 none and nonlinear simulation 
•ni vitar maoageiiast conabralnta. Reatrlctlona can 
be placed on hydraul to heada, atraaaaa, and gra-Uents, 
An addition to contaminant conaantrationm and floral. 

. caitrlotloni can Be dtatrlbutal over apnea and 
Tbeea daalqn it ca Leg lea ate dewnetratad for 


an aquifer that la polluted by a coutant contaalnant 
eoum. ihoy arei ptaplng for contaminant recovali 
water inject lm for In-ground dilution, and a pumlng, 
treatment, and Injection cycle. A transient modal 
•laalgna etcher oontaataast pinna LnturoapUon or In- 
gcound dilution ao that vacer quality atandarda are 
met. Tha aethod La not United to these caaea. it 
la generally appUcahla to tha optlatutlon of naay 
typaa of dlntrlbutad paraoetar ayataoe. 

Water Baiour. Raa., Paper 1WI963 

3ISR iFtauLpIcat lonl 

OPTIMAL F5T I NATION OF WE AVERAGE AREAL RAINFALL 
AND OPTIMAL SELECTION OF FAIH-CAWE LOCATIONS. 

0. Bastln fLabaratoLra d'Aut'natlque. da Dynaalquo 
el d' Analyse d.a Sracdaia, llslverslcy of Louv.la, 

B-llAB Louvain- 1 a-Heuve, Belgium). E. Lorent, C. 

Dugug end H. Gevari. 

A staple procedure Tor che rail -line estimation 
or tha average rainfall over e cat -tarot area le 
described. The rainfall ta modelled aa a 7-dIatn- 
alonal random field IRF). The aver age steal rain- 
fall le csBpurad by a Uoaar unblaiod alnlmum ai- 
rlines animation aethod (rriglng) ubIJi requires 
tta knwladga of the varlojtrea cl the random field. 

A time-varying •aclaetor for che virlogrem which 
taV.e Into account the Influeaces ol both Lha eae- 
eonel varlatlona end the rainfall Intensity le pro- 
posed. The average areal rainfall animator has 
been lap licenced In preatlcl- Its application to 
real data In cwo rlvar baalne In Belgium Is presen- 
ted, Finally, It le sbovn hou che aethod can be 
ueed far the optimal select Ian of the rain-gauge 
locations In a baalo. 

Water llaour. Res.. Paper JU193S 

3I7S Soli moisture 

A GEOSTATI ST ICA L APFWMCH 19 -TUB IR1C1LS [RftlOATION 
DESIGN IH HETEROGENEOUS SOIL: II A FIELD TEST 
David Ruiso {Dlvlilon of Soil Riyilti, Agricultural 
Resuirch Orgaitlxailan. Tho Yolcani Center. Bel Gigen, 
Israel. 

In a heterogeneous field In which the soil properties 
vary, under a 'deteniulitic' uniform trickla Irrigation 
system, tha .tdwiy soli -water pressure hoed (h J. end 
the yield (Y| of 1 czep also differ fro. place lo place. 
These dlfFerencei nay. In turn, raduce the average 
(over the field) yield, relative to lha yield that 
would be obtained If the soil was uniform throughout 
the field. A field eiperiment mi conducted to test 
the hypothasli that Lhls yield reduction .sy be elim- 
inated by using a spatially variable trickle Irrigation 
tyitea. Twenty-flvo plots of Bell pepper I Cnpstcim 
frutesews ver. 'Haor') woro established on a M-n 
square grid , Half of each plot vis equipped «lih 
trickle irrigation system with constant spacing la- 
n.ecn to I tiers of d*5® cm. end the olhor heir ues 
equipped With trickle Irrigation lysltm for which the 
spicing between the ealtters was selected using the 
pertinent hydraulic properties as described In Perl I. 
It wti found lb el the use of a spatially variable d 
relative to the use of n ml fora 4 reduced tho epstlel 
variability In h c end « by 3SS and 111. reervcllnly, 
incruerd thr integral scalo of h E sod T by MS and 
IDS. respective ly. but Increased the average fruit 
yield by only 1.9S. Tho use of a spit tally variably 
■1 redured the depandence of Y or h 4 . This Indicates 
that when tho eoitteri are properly spaced. Il l» »« 
lha water but other factors that wst influence yield. 
Both the theoretical inn Ij and the oiperlaaMel 
results showed that although che eoll hydraulic pro- 
partlu varied considerably In the Held, the apjllal 
variability of the crop yield -as relit Iva Is seal I . 
This explains why the uso or a ipsililly-vartiMe d 
essrnilil ly was wt an Improveoent o«ar the rlacd 4. 
ICrop yield, soil mater pressure head, spatial varl- 
ability)- 

Water RaavAr. Pas., rapwr WIH1' 
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EFFECTS OF 3TOIT0SPXER1C AEROSOL UN HEASUREIi SHuKT 
WAVE RADIATION [NCI DENT AT THE «MH® 

John J* Carroll iDepirtoeot ol Land A r »'■ « T 
Re.ou.caa, Un.vers.ty ol bill Urmia, &«■•. 
ialiforula, 95elb 
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J/V. k|r:lri.iil pnei.c-cn.i 
TPC-VltFEO LLCTinilV. Ill HFW »t«l 

I*. IhMrl UfH-SACLAI, milG-.M*. 91l -, l I — ur-lv^tl v 

i>,|n., Krnnca v. l>.ro*:ri». a. F,Mri-wrord. " r, ‘ 

I.. Karral. 

Tr-rt-irel IlKl.tairj. nn-r-rirl* «-'h 
r*uii li k I. movuivlcd wirr .are p.-riarrr-i -*•■ LiiWi-r 
lA.-n.cory in 1901. r-t nt tirinaa. ’s rvents 
.-rr Ir kiv.ered ..-ony. .Men ' n -1 ■> !»/•> -"..r-r-rit 
IntaaaK, i.t-vc* k« .-ml -cr> n/l-rid fla-it*-*. 

The nlyiirat ci.rrrM I 1 “ 11 Z. J"*' l,r l 

vji.i* * f tl.n trjn-|<il» l cm.ryr -- ,1 '' In*. Z-j-i- 

,nj> a cnnlribx* I* 11 - --T lr '- 

.:<-[,or-nt. tr.. |.,r,-*«t cn-rfc is I" n M'—h csrry- 
ir,,* .) ri.l-irn "f ■ .’ v - I'- l - • 1 ,r “ 

-,* liar, innrrr i-l-.ri, u. I'* »' -* •' •■*. I*' 0|,<, '‘' 

I >< ,s.i *• V /A* -u-por-iuS fl 

l.,..n.nc r.v.al. 0 l..r,r >■< --all 

1UIMS in ti.o iru.'onl covv. •-■■• ! BP >* '■ " 1 r '' " 
in,,.*, air* m.l m.-l *r n.-l «ny., n- 
viranouamt itroF*' ol -*n'’irjl 111 . ’* n " 

I .r.-at ,1 *ji,i- O,o Ml'"' i" M|,r 'r -z-*' 1 “ ,cn *• 
fr,*oir.i* ' . 

I. -.-ray hr a . Rea*. Mon.. rop»r IDPBl 

i?J- Gravity WJ.ct , tld»l in*J (orprvsilonil Hivai 
IMirLlV', ATI'-'ijFHtPIC PPC'JJPE WAVE' WHW 

A TOTAL :0i*9 Efllf'iC 

8. «. H-:lnta'.»i iM-inetary 'c lenies I'vrrbc ") i"i*.)»u»e. 

W((. Ottawa, (anad.'l J-'d 0 0- ^«V-s 1 1»- * C.-oir t--:nl 0 > 

Ph,5lcs and Abtronowy. Northern Arl.-ona "nlwerclly, 

n^i,rr, Ar1;oni c r f ill' 

Cnl-cnas, Hlrs! an- 1 oilier, r,i« l*u',lu'IU I f-M toe 
lupersonlt irollc-n of an ocllp'.e Ihldcc SW-jId -:.twH 
oMervablo fffacli in the Earth’s str*:*ipnere. an , 
array of mlcrohir*:gr.irhs with if-stlUlly 0 1 -l.rr/<n 
at 0.1 «Z located neir !*i',l a loon **.;;r,Jod no •Mi -if 
acuu'. lie ve lac I if 41 mo tl-f of totoT 
eclipse nf Feb. . 19 73. There »« recorded j Ihrec- 
hour irjin of jiihssnle pressure wi.os wilh yel-elly, 
uerlcd and a.-plUude of 10 n/$. UO S and UO dyr* cn 
respectively. »" ajanlnntlon of tossiale 5purte 
rachznlsnj leidi le the ccncluiicn toil th«s» were 
furred qravlty waves caused by the interact lcn of the 
eclips* GbldM ar-4 the low le.al noclurnal Jet 
(Gravity waves, Low level i;octurj| Jeta, Solar 
Eclipses) 

J. Gvophya. *•■., Alcoa., Fapvr 3DL3S0 
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j. f. Ian La ear I8»il. naelonai “‘’' ,alon 

Till 7.0- Boa 5BM, Albuiuarqui. Ml. B71B5) 

Hlacorlaa ol ih. air pra.au r. «v. radlat.d ficn tha 
irupi Ion of Houri St. Itolena on Kay 18, I9S0, <"'« «■* 
cula tad far two aodol. of lha aropilan cloud •apinileo. 

Th. II rat eonatdevod iha wave radial ad From an arc*! ar- 
atfd Diana iurlaiB whllB iha aeiond examl nod tha wav« 

«dt.«3”rL ih. map and I Itao hEal-rim. 

«I a root too cloud notion baaed on photograph! wara uamd- 
tET-Uta overpvaanuraa war. •tot lho .jm. far 
ihau cloud MiloP hlatarlOB If axpanalon into a leal 

ILlal vaa uaad, Hie peak poaiilwa pnaiuraa hava again 
"i mU vahia In ak.l and wa.i dirmcllon hut 
vUaaa era about hair In ih. aorih and ■=uit , dl»«=Jto°- 
Ob.ar.ad p.ak atarpraanoraa .1 nl«roh.«graph atalion. 

„ (floauhaE hlghar than i h« caUulatBd with iha Mil 
marked dapartorai al Urn greater auvfaca '*»«"■ ™*** 
nkunii ovarureaiuraa nay have been -bout hall IM 
utract uLuma, bow«r. Klcro barograph record, ahav a 
waabar rarataeiloa than calculalrd llatorLea or none at 

Si. IM. ca. b. .rpl.lr.d, la perl, by > Uj* - -ra.l 
wailan cgbariKi In «h* ilowln* aroptlon cloud. It «* 

S« SoHlbl. tha tut aah cloud volu.. Ince.ued COO. d- 
a n k|y after lea vertical growth caaiad and uaala-sd th* 
alga M T * !*"■ *" 11 a> L« 11 a t, 'rnl rg Ehm poaltlva phaam. 

(Veleaaology topICi) 

J. Caaphya. »#•., Atnoa., Paprr ID 197 L 

USD U 0 In the attaipharo (basldity, clouds, uni pru- 

VERtlUL L DIST8IMniO!l FEATURES OF AT»»!WalC MTU 
SS W W«IR«in«. «*> «» DM IAN OCEAN 

S B ,™ l ,llul.Ftn*1, C.W.R.. do C..Ug«U 
1. I - 40128 Bologna, Blely) 

HuaBoramBWi -f «■>»-» pr.elpDaH* w-tor - -»d of 

•alar vipor anln h**Bh« « “«■ Db “ in,d Un * *** 

■huicmaiat maa»ur«»nta and wnevdlng. taken In 

Hid Ita crane a a. Bad lrJ1 ‘ ,n 0c " n * durin » “V 

KlMtillr cruise el tha v** 1 8jlfr,wa «*"“«» aml 
February 1»HI. *'*• bclghl « «• *■> 

.varan waluae ol 1.41 km f« U» Had I t.rranaam lag “f 

iha cniian. 2.» k" ‘'’f lhB i^ 1 *" *** ,- * S k “ 

(or ih. U* l.a -ad Smuiian Coatt. Tbraovai. «-«#■ 
•arUcal dllirlMiee ciirwas ol air raoparaiura, da 

Uiudlng. taken in an aq.mlorlal ar.a of lha Indian 
Ocean. Thla iinoiaberLc water vapor roadmk give* a value 
im~" while tba Tropical Model gjcpotad by 

, ahselata btarldUl waa found M «a»«a appiBCiahLy 

SSar ".W. «»»» Ihua. In tropical *3.1 

I M I u about 14 km altitude und cmilHanMj mnallnv 

value, tbraughewt th- i«opop™« vgion. , Iha 

.im .how that tha pr.i«etl aval u it ion. ol aeml- 
haight H can bi ranV«L.ntly UteJ to Mpr.imi •» 
absolute hmldlty vertical prolltoa L" tropical oceanic . 
;!H. UMtaflu -«-T mot. PFocfpi.ab 1 . ™trr». 

' J. caophya. Ra*-. Armoa.. Paper 3DI97J 

1799 Gaiwrak latrawiphorle Endian Warning*) 

■ l NUORICJU. TEST or WKNevTlOt-9 11Tb CEN TMt STFATO- 
5PUMC SDDDDI SUSHISG AXD THE <)L'AS I- |l EKNtgL DSCTLLA- 

■ I) Luo P-C- BrLdger (Dupartaanr ol Ho I coco logy. HtCUL 
Uulvaraity. MS SharbrooV- StrCBt V.. Moatraal. f-4- 

^'nm^ilHdel of tha alratbipharlc auddux yarning 
la uaad ta teat tho GbiBisuClOBally-haamd augtaattan 
tltat tha teaming IB aanillivo to tho phaaei oi tho guaB l- 


bl-nnl.il me 111 illvii In II.- s-r «*'! III . I .w.*l i-il-- 

apb.ik Mil vln-l tl.-l-i- uk-'w ''■'■nl*.ll, 

r.*i vrr.nll Ivlt /, slillul In e.lhrlw • 1 1 .lift •- r 
n-K.'j Lutvc.il li.l. siwIlui.H log !• -K ntlm. 'Iw • -"> 

u.-»t pMtvu **l II a. Ill.it l-«. 1«- *•' 

(.T'-nci ■" w-‘ i InJ 4|*> .Tii |-jr i i.l* *e-r /at lur. ,1 

rcwulla* II.-' n-iii'il--'I tweMli* neltl*. r ....ir-'-il"' "" r 

■ crunalf nui.p.rt tt*> ■•)«. rr*ul-'<. t-'it - >/ 

u.-.r it., untlrv vlsici p«-rt-l -II ' r '- h-' 

lent tn I uur-il ill‘u win* t-' .*lv. He 'l*,-*n«' ■• 

B, Hill I / I t e In th.- wii-ili,. (*.11 |i • -.-turli .■•Men 
clilivc. •|iir.l-M> , v,|t| u llli'l-u* T-i--*rl..l *-l*-l 

Ire.- < 

.1. u. iphy i. P- r*. u. f -i-*i «'.■■)-*.- 

JM-e '.;*nrr.il IV-ec-C-r-.lugr , ,, , 

/.■ni ,',js nf it ■ h.k TrrAffi'.KuCi-K —■» ) «’■ "•'"HlE 

ri.-.TA fnn |uE:,ri r , /-in i-'f. nrrris rf MPStninifviC 
» [Pi i*.i it,', 

Grwqor* r. hr 1 T,ir-1 1**14)1511*9 kn or' fmnt . •Inl.vrvley 

Of UISCnr-5 In, ''j-1f.*n, U I it or.', in, r 3'i''-I. •e- f - 

I.l. ('oL'i'Jl. "itonr. A.*. -l*'l 

I.I . Frr.1C* >*» . , . 

S ' 1 ' 1 * a 1 IMI.OA S’ r !* -MW i-r.*f • lo 

■I)’ I tr-.n 't’e •• kr-hr ***lh--J c-v-*. ’•*.’> M l*v ’-■■ 

,(,» ,*< > inn Af -re r* I*, which ’I' )’• i’- 1 ■' ■" a -h ” 

vplr.-,* vf S. -•"*'- t-'CMMa - • ' " 

*i» -.!«»* -w I'.-i-e 'tr >‘**- '’ , ' M, _ ,a 

.iccu'int. Ii »»w '.t I’ '■.* '< J' •-’i', 

rlc. rt.fplb hj,c- )ccn fiH’ i'ff •'"’I "'"’h 1 / '•■-' r *<5'’i 

nf ik-Jchr *1sti ij.wr tho flit I A l ■ c'l ’•’.iri l)**a-rth 

i t ic* n.-r^st •.*•**•■ le/v.v. -»•*.» ■',.*. jn 

i. i, 3c rjn-JO of np*n 1 sit n l / .■’■-l ,r - ‘ v 

rejroNClon -e'icls IPCOri ->’4W MH'"". 'r-rj. :-*. 
nols- fjet-rs. jr.1 an sdlnloml )!<••'* ' J •«iii/. , tj« 
aecojr.t for tho cffr*:»c of .) * '■: i» r ' , vu*. i* "*ne 
if'-ifcfr -«*JS-*.re _ a;'it». At eich '.i-.iet.r S' I'jcn. tra 
O.f'Vsn jlory -sertss ■>S0-i 1" 'MO SI1"S"'.I' V-'v' 1 ■! 

JCCOjnt for TtC dgruiol Cffwv» it 1 (, <0 v.Mti r^rnln-J 
srerjoe of the *.:r.tnly «rrtip»act( irank-csS’cA d-ila 1. 
VILOI U*J. t’JwJ < < ■ tr,0 only lev) r-w.inj aeoivt -(Jta 

j. jtlible. « rjndfi effects -c*?' 'c usel f-'oe 

13 ir*1l ( IC*4jl nation trenl aSM-lleS fc-e He * •''** 
Series rei-Je'5 to *0"’ A" overall * st Into of '.retd for 
esch tvk«hr layer. Ine julji's indicsiss siaMsti- 
cally slant Mein’, trends l« t).s nz:or ’.rivcnr layers ? 
arj e of ’.no c-nfrr to -.!*• f%*r ,ear over the period 
I9ig.l a *0. with little tror.i! m th.j lc-er layers ! »"d 
S. fro results of «h«? est'utK" of »rcr*ls as » 
aerosol effects Mr the T'Mehr dj-.a are co,-rared with 
rateot eorrcsc-jr.llng theoret'eat iredictiens. 

(terosoli. arena f'Otlls. .rsnsilsCHn djta, trerd 

f V .t «iMMt 
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AH ASSESSMENT OF NlilHllS-7 tifl SHORTWAVE 

DATA BV CORRELAllVt ANALYSIS h(TH HAKHOWBAHO 

p.A^ Davi* (Rase arch A Data Systems, Inc., 10300 Cras/Oill 
Rd*. Lanham, MD, S010S), E.R. Major And H. Jsetaowllt 
The mb Ileal and empirical relationships between brcaasand 
and narrowband radiance* *te tsatnintd W chert Ih* posl- 
laimoh e a L be a lion of the NHWno-7 Earih Ridla lion Budget 
(ERR) ■hHleeawa Manning channels* The bioadJand 
shortwave icanftlrg charnie! radiance and tha narrowband 
Nlmbua-7 CZCS channel 4 redlsnet* were almulaird froni Ihe 
Enve tiaUiot of kBdlalive tramfer modal comptiuunns for a 
varJeiy of ratatnc azimuth, solar tenilh in) salellile zanllh 
BIKJH ihrowh several modml aia.oipharea. SpeoiralVy-varying 
ft rCcUncei of five basic surfan Ijpes fvtgclsllon. lj€ *f55s 
eieuiL water, bid*) were Miroduced na were lhe spitlrai 
nmmiH functions at ih* narrowband initrvsls. ita DroA®m»m 
narrowband ralsihwshlpN ckprctsed inroi^h Unear 

rezrssslori of brwdbsni ajalMI narrow® and rsJi»rwa* undtr 
IdanUcml eondHlBM or Illumination a>J v.c» mg *eom*D», for 
Indtvlduul surface types and for comtnnslians of nil surnccu 
B term Loris of actual EHH data In the eion-scsnvng irodc weaUs 
cofacldanl dal* from CZCS channel S BstoSHihed O* empirical 
bro&diRri^rarr o 8tH iri rtlalitfuhlp iw| biwJiW * checi » in» 


dmutoied i a la l Km ship for ■ vanaiy of irmet Since each of 
Ih* lour *e*nnuig charnels of EM warn epmparad seoarairly 
w.Ui narrowband dain Inztn or.e irnwr. rrlallia dllfpraneM 


were tretira tohf dsiirmlned and HjuHnienU mad*. Prsviausly 
tiinbltshed eal*mll«* -diusimeni faelors fee Ih* ARB 
iliarlwAva scanning channels veiifiad in a nliilre «ni», 
ref ardicu of lurfaec type, to wIHun Two peroent, 

J. Reuphyn . fas,, Atax.a-, l'<;er ).’>1972 
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"Ilf) Occsaoirapkp ISarfeca anas. (Idas, aid tea laiall 
own OF VAYE3 N Uilin Hill Suva Flier IHH. 
Icrlppa laalliallaa Of Oaiiae|aaphy, OalTtielly of 
Cel iforala. La lolla, U »W«I. 8. T. Call >at R. 3. 
Sermoar 

l»i ■•np auileiUa pi. dialed by liassr llrniie 
era soap a rad in ■uarletl ilmolallema, Ibos dettraiaiai 
cxigaa of ipaairal ah*p*» Tar tkiifc th# thaarlia ere 
valid. If l> land ibal line thiarlat era Ml, 
gaMzally valid foz (dlia dale beanie if wily 
aimpslomi aad almpllf Initial hspoad llBtarily asd * 
random pha**, or iiiini ibair ra*g* of appILcebllUy 
imi hoi laalala tba vail eijeitip ol erne eaadlUoas, 
The ilnl-lloai also pace Lie mini ill live Infeintlioa 
■beat tba vailiblllly of Uaesr vara lioip itltLatUS 
•hick As msafat .bhaa aiaalBlog anil (laid dill. 

Th* slmwlellei lacbakqaa is maid to Iks. Ibst 
Upoalaat eises grirlly vara ii/ep skallsliBi era mdt 
laaomslsimat vilb am esferlrl°l .*»* flsld srmpos-d af 
Hourly lsre/Board naba ratal. Tha Mjeilir of Is 
field dais siaalcrd rac* callaskad la ID a Oapiki 
algfeifleaat save htl|hl* rlrlad (row abort *0-100 at. 
a*d Iba ipaairal ikspaS from fairly marrow 10 

broad <1 (1(0, For lha 10, n daylb data. »• 
obaaroad aau raa laogth, varl sacs of rva Jaagtb. aad ■ 
prababi I II III ef raaa ot a glvsm ■«!« af wsvae •ere 
Hat 111 leal |y cMillMal w J lb Iba stavlatiam*. .3* 
uxtre el ta lbs apparaollj llnsxr graap* ebiareed Im 14 
■ depth, imi |a 1-1 • daylh ebewad xirlei dapariarat 
froo lb* linear alnwialloai. (Hava a, wave pei|i, oava 
ilwslatldD. vara elaltltltl). 

J. Cocphya. Pei.,, Ocranu. I'.ipt-r TCI93TI 




